; eas Whine 


dence 

i ag) 7 oe 4 
cope Drab ce Ny 
saith fee aide! cat yy 
ri a ; ny 
fain ew ; ; BR i 
no Ber Ay A an 

i 4 aie LeU 


era a 


re | Fpl sest ale 

Pier ete SHARE CE Seka adnate ; 
oie ts (ait ake atipncn Ma Uh 
Mire Hos ‘ My " ; iv ¢ 3 ; fi ap BS ty fae it a 
Cotaemae A Magee as aed Rey NG 
° da va 





ti 
aie 
A 


LIBRARY 


Brigham Young University 


THOMAS F. PIERPONT 
COLLECTION 


Engineering Sciences 











7. 


eee 


s one 


a. Wit 


emis | aan 


hes ; 


a “— 


»’ i 
cee. Cone, 
’ Y kaw Sal. 7 : n 











TK 


eee Ve A, 


ea. - “4 us as 4 


2 
Tis} 


A61X — A | 
KA 1 Co A. 


“CERAMIC ABSTRACTS 


Compiled by the Se 
AMERICAN CERAMIC SOCIETY ‘fen, 


Ross C. Purpy, Editor 
Emiiry C. Van Scuorck, Asst. Editor 


ABSTRACTORS: OLAF ANDERSEN, one ae J. ANDERSON, C. EF. BAtzes, E. N. Buntinc, W. M. 
CLARK, S. S. CoLe, R.R. DANIELSON, 18l, 12, IDA, 19. (Ce FLINT, 1g, 1D), Foster, A. F. Gorton, 10, Bb 
HEATH, JeoWe HEpPLEWHITE, Cy An Hupson, W.R. KERR, P. W. KEtTcuuM, S. Konpo, Hee KRIEGE, 
B. M. LARSEN, Re DD SLErrenss |i L _ LITTLETON, jJr., M-E. MANSON, deoONs McVay, R. mE MONTGOMERY, 
Louis NAVIAS, O. PLR: OGILVIE, iz A. PALMER, C. W. PARMELEE, J. G. Pures, W BeRICE, © I: 
Ross, E. SCHRAMM, H. G. ScHURECHT, D. E. SHARP, H. F. Sraity, H. H. STEPHENSON, F, A.WHITAKER. 


Vol. 3 January, 1924 No. 1 





Author Index! to Ceramic Abstracts for January 


AUTHOR PAGE AUTHOR PAGE 
Aktiebolaget Arcus Betongindustri......... Is Kastyakovskit, VAs taste oe cee ene ee 25, 26 
AnNOme eee 2, 3, 4,9, 12; 13,15, 28, 24, 26, 28 ae aed ii a tars ROLL CR Me ered it tieomehe 5 
ORDER Ear creme cp ates, Seated eretalinatti ess ele coherrens 25 
Bacchiolelli, M. and Meifree-Devals, A..... 29 Kil, eRe AOR AS GR ew eal Grp ob halor ate oa! 4 
Bowen, C. USN osname Nee ie fi Sas ae oe 10 Kullberg, Ps ee aE Ota RNB OTERY Soot OSH ERE 28 
Bragg, 'W., Shearer, G. and Mellow, J. W.... 24 
Brittain, A. and Elliott, C.........00.0c0e 3 Larson, L. J. and Petrenko, S. N........... 11 
TU, yoda pe a Pe ORE 10 Lillibridge, H. 1 ete at ge lars Ober vig eS 23 
Camipbell, J. C....-0s0 1.01 sens cee e gee tO Con ea es aa 
Chance Bros. & Co., Ltd., and Forster, A. L. 10 Lustman, A. FLAIR aay Se Oa ace eer tee a AE 3 
Chapman, W. B...........--..seeeeeeeees 6 ‘ ‘ 
Chemische Werke vorm. Auerges........... i AN Tar bit On © Ameen ct repel ave bcs chores teatachc eis eek enone 20 
lar ey RS rea tea ictal Sri oh ste Gre ue ale ater one ce te M 
Nh i a nae s oA ood be 23 ason, A. G, and Buckley, L. C........... 18 
Cock Ss J 93 Maurach, gD Relea A eae Ee arity cx coc ey Meren en aan 6 
Fe ee en cite Sache | ad pr aeles aR AE McCutcheon, ae 1S Eee Saran Serie ire ae 16 
(ol SH Fee nya Sam s AP reac ents Rie es nara 13 
pe ei eg eu ee yee Seca ; Middleton APH. eines oe Oe 19 
Dewey, H nce aeRO R eek eal see Daa ey ee wees 14 ee Te EGER RSTO FINE tare eo rC aS 6 
SSP REVO ie a ie ied ae Ailes 2° hea Aaa a CEA ea moametocate' ashe sicker hovers Sieaere ewetoeet eile 18 
INLOUS tletes Ge ee eee toe te weet nan 6 Sains 33 
Eee me yc et eo oe ae Pi vellersed SH etn ck ae) kas ae Mig Mie Oe 5 
Home, B. Bacio ag Myer Beacon 9 
Berry MeAMiereriaint. steter nis ties bile aie wavs, waste Sactiiers 
ek INGtze her. rereks Ghee ie vers, te ore oss histekerencektrers ene 4 
cre (Cy hs eS SaaS PERI DIC. OL Are oe 
ALVan Vie Siearten et cr onatee Mielke ceieral igataas <lleleeiecocerere Melber eA SWI eee. Une er 7 
cee aa AUER MEN che ire wre aistetatohs a0 Oaeibers. es : 
CV.ELS Pera Cosme seek oreo ete talents 
Er AOE aaa 11 Parsons, C.Bassseserceseeeeeeeresetes 2 
Groetiw all ee ACeAGT ead cre geysers ic) eteteless oltre tone 21 Peto AL a Poe 2 
TENET A D hoe Bere cin Ree oe a Dear Oe 23 MO ee are ke Fates t sbave ic iey= oes ie eval aie 6 “\e abe steak 
TS CNS, 9 Ree ene ie On Ian ee 25 PNAISGNS ICAL Oh oe Sci iila rare ois veo Wreck 26 
PT ALC OCES OTR eed oe IN acco mimeo ocdandhcreie a ueets wats 11 Ponomarev, BA Steet Sie IO A a RR Rao es 25 
Hanrahaa, J EF 20 Prévost, PE eed eters wie, wTausie eecie Saw Tenet eas 26 
Hepburn, SIGNER tat eiks Sete REE on Eat a F RRUSSI EN GCoer a. o Tale cere Me oe ota eae aasels mee 4 
JS IGSSaNe Tae TORN Aso Rae one PLEA ecm ait, Teck eR ORS bait 
Hind, 8. fae Riemer eo getsS Scores shat Gey 7 17 Ovidin Gere go sa. Sesh ay. eos bode Fo tia talede a ie 5 
1E POT ES EA fara 8 Uo chien an ttatpe Amer tee Pre Cre, Caritas 
Hofmann, PAM acto v eR tara ear acal seerel stor ShAvereners: © 19 DRIAEGAIN BAI Canby cosy is seie et ucictnl ieee gis eeetets 19 
HOC EH SOM MVE bret aiet o) o0, cis) sndea suena, oie Taree wie. 6 Reid, ae IORI eects Se voae Sos See ele locate te arekarebe ye 20 
Pollard wa Gardner, Wo Jens cae ocisle ss oe 18 IE OACS Al WEE, ce ees Noe dT ata e sat 2 20 
EVOWVG SpEL ME EUS inc retstrs as as shisha etapealece anor e qyeie- 29 Eo Ve NG eet OARS ier oy AG pte nar SP og ts ar ee Pa 16 
ELITE VAM Rn nc aieteoeh ok elie where 8 sie eh Sibce 0 13 EU VIA specs: ty) cesta eae ne sinten coats hae tena we 3 
3 sSeas ae ‘ 7 Roberts, J. £. and Martin; J; C., Jr.....5%. 13 
MamieZ ica wAuand Orlova, Ty: civisis s)> osccie-o es 5 
Schaefer, R. et cie and Schaefer, H......... 16 
Ag CRP e arena are herd etatche leietens le ise 28 NOCHE Zee REI tina oiec tos oveteterelc ose crsy shoes ter ar eke» 15 
Mee Ly eel ree ep eect de > raha g WakeiG otis sievengis, &.0¥ eve 11 SOICei erat AST ge ctiaae Ne Seisidiess oe mts Sees a 26 


1 The abbreviation (C. A.) at the end of an abstract indicates that the abstract was secured from 
“the Editor of Chemical Abstracts by coédperative agreement. 


2 CERAMIC ABSTRACTS 


Author Index to Ceramic Abstracts for January emtinnee 


AUTHOR Pace AUTHOR PAGE 
Seti MEO, Sd c's 5 sre eee ee ee 20 V érnon, ele Ms Seine eres ceetrcee tee cle earner tas 17 
SHOLt AW. Whe eke See eee ie eee eee eee 25 
SUM OM ly -S rc tac ea ee ee ee ee 10 Waite: “Boy Eis rate mete be oer a ee eae 15 
folbr ted sal D ee ee Ara rere eS chai iho cc Pal Walker, WOW 5s. 2 sok 62 thea ion eee 22 
strachota Cy Acrars au er AC eee 15 White =GieN oS ee eo ase pee eee eos 16. 

Willianis; J-oAc See as oe ee eee 22 
PEN OMAS Weinstein ole eee 15 Walsorn 020M entra t,o tm ceee iia eee See 14 
shoftelmevyer. ©. Hos. 207), sae ate eee 14 AUC a tad Ops 2 Weare ced ceaeren Acs mink a Mae cos Saaeeen 23 
Pucker (Hi oN: fo sa che wae eee 23 Wosnessensky- 522.5... eee aoe ee 24 

Abrasives 
PATENTS 


Process of producing carbides of sodium and boron. CuHaries E. Parsons. 
U. S. 1,473,510, Nov. 6. The process of simultaneously producing sodium carbide and 
boron carbide from sodium tetraborate, which consists in melting said borate out of 
contact with the air; raising the temp. to a point betweerr 1000°C and the point of 
dissocn. of said borate; adding sufficient carbon to produce the desired sodium and boron 
carbides; and recovering said carbides. 

Alumina. A. L. PEDEMONTE. Brit. 195,295, May 5, 1922. Pure Al,O3 is ob- 
tained from ferruginous bauxite by heating in a reducing atm. to render the Fe and Ti 
magnetic, sepg. these impurities by magnetic action, dissolving the purified bauxite 
in HCl or HeSOx,, digesting to render SiOz, and any remaining Ti insol., filtering, and 
evapg. the filtrate to dryness and calcining the Al salt to obtain Al,O3 and recover the 
acid. (CAs) 


Art 


Intimate discussion of American china ware. ANON. Ceramisi, 3, 38-47(1923).— 
Foreign porcelain wares are considered as belonging: to 2 groups: the porcelain of 
Limoges (French china) which has a hard feldspar glaze, and English bone china, having 
a softer glaze. French ware lends itself best to delicate underglaze treatment. Brilliant 
colors are not often seen and overglaze decorations do not fuse well into the hard glaze. 
The English china is the supreme ware for rich coloring. Broad bands ground-laid 
over the glaze and fired hard form a distinctive treatment that is exclusive. All the 
English overglaze colors are brilliant because the soft glaze assimilates them well. The 
use of rich gilding is not defended. ‘This method of decoration belongs to the 18th 
century. It was brought to perfection under the kings of France in probably the most 
debased period of art in history. The following are cited as examples of epoch making 
departures in the artistic treatment of ceramic wares: the ivory finish of Royal Wor- 
cester wares, 1880-95; Rookwood matt glaze in 1890; Copenhagen overglaze painting, 
1893 and Rookwood vellum, 1903. American potters will not undertake the manuf. } 
of hard porcelain, because it will require the adoption of methods radically different from 
those in present use. The manuf. of English or bone china is the alternative. The 
following suggestions are made relative to the manuf. of this ware. Cone 10 is better 
than cone 9 for the biscuit fire. The glaze should not be fired above cone 4; the body 
will have to be adjusted to the use of feldspar instead of Cornwall stone; the Dillsboro 
North Carolina kaolin can be used if available of uniform quality. Close attention to 
the grinding of a body is imperative. The best ware cannot be made on high speed 
plan. Placing of the bisque and the ware is a special problem which will require careful 
attention. Decoration of ware should be in charge of a skilful designer who is not 
bound down by traditions of the past. Seconds ware should not be sold in competition 
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with the best. Attention is called to the keen interest which is being displayed in the 
study of pottery and porcelain by women’s clubs. CW) 
Casein colors and paints. Maurice DE KEGHEL. Rev. prod. chim., 26, 469-72, 
501-6(1923).—A description of the prepn., properties and uses of water colors having a 
casein binder, casein paints (for art work), and casein varnishes. A. P.-C. (C. A.) 


Cement, Lime and Plaster 


Artificial cement plants at Marcoing (France). Avram J. Lusrman. Rev. 
Mat. Constr. Trav. Pub., 166, 157-9(1923).—Description with 10 figures of plants of 
“Société Anonyme des Ciments Artificiels de Cambrésis” started in 1921, with a capacity 


of 400 tons of artificial cement in 24 hours. LN? 
Slag brick manufacture. ANon. Rev. Mat. Constr. Trav. Pub., 168, 206-9 
(1923). eN: 


Carbonating lime at dull red heat. GERMAIN MousTIER. Rev. Mat. Constr. 
Trav. Pub., 168, 198-9(1923).—Hydrated Lime having the following per cent chem. 
compn., SiO, + Al,O3; + FeO; 1.5, CO2 0.8, combined H2O 20.7, total CaO 74.38, MgO 
0.6, unanalyzed 2.1, was heated at a dull red heat in a small muffle fur. with a kerosene 
lamp. After 1!/, hr. of heating, 150 gm. of lime were found to have been carbonated 
to the extent of 9.4% of the total CaO. In a series of expts. 0.703 gms. of qguicklime 
were heated in a covered platinum crucible to a dull red ht. with an alcohol vapor burner, 
carbonating of the lime being after 2.3 hrs. of htg. 19.2%, 6.3 hrs. 80.0%, 8.3 hrs. 84%, 
10.3 hrs. 85%. The importance of the presence of gases of combustion in the cooling 
region of kilns is emphasized. LN: 

Resistance of ‘‘Vassy’? cement mortars to the action of selenitic waters. R. M. 
Rev. Mat. Constr. Trav. Pub., 168, 199-202(1923).—A general historic review of French 
literature relating to the experiments on the natural cement of Vassy, which withstands 
the destructive action of sea water, and water charged with alk. earth sulphates. (With ° 
photographs of testpieces after long exposures.) Lene 

The gypsum industry. A. BrirraIn anp C. Exuiorr. Trans. Ceram. Soc. (Eng.), 
22 [1], 44 (1922-23).—A paper on the consideration of the general methods employed 
for the conversion of the mineral into its manufd. products and testing of these prod- 
YCIS 2 ie Habeas: 

- Fusedcement. Anon. Quarry & Surveyor & Contractors’ Jour., 28, 293(1923).— 
Fused cement tests have revealed that in the Hennibique system a higher coeff. of safety 
for concrete under the usual stresses is procurable than can be obtained with Port. 

cement. For concrete beams, the deflections before rupture with fused cement in the 
mix were always stronger than with Port. cement. Fused cement, however, is not very 
binding, consequently great care must be observed in pounding, releasing the molds, 
ete. In the mix, too much sand is better than not enough, and the best propn. of water 
is 150 1. per 800 1. of gravel and 400 1. of sand; the materials should be mixed till of a 
plastic consistency. All surplus water should be thoroughly drained off in every opern. 

. | any Oe rok. 0. 

Proper handling of lump lime. Anon. Contract Rec. and Eng. Rev., 37, 1071 
(1923).—When using a quick-slaking lime, if insufficient water is added, the paste is 
not as plastic and works short. It feels slightly gritty, and has a yellowish tinge. "The 
temp. of the mass is raised considerably above b. p., and a new chem. reaction takes 
place. ‘This results in a formation of a subs. which absorbs carbon dioxide at a rapid 
rate, and thus hardens before it may be used. Exactly what this new compd. is, has 
not been definitely detd., but the result is well known by those who use lime. In the 
case of “drowned” lime, the excess of water has absorbed too rapidly the ht. for slaking, 
and the change from quicklime to paste is retarded. When the paste is formed it is thin 
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and watery and unsatisfactory. A good lime putty, properly prepd. and allowed to age 
or soak for some time previous to its use, makes a mortar or plaster that is easily applied; 
aging the paste imparts to it a degree of smoothness not otherwise obtained. 
. ON PaRaG? 
Adhesive for mother-of-pearl, horn and wood. Anon. O11 & Color Trade Jour., 
64, 1444(1923).—An excellent cement can be prepd. by mixing glue, suitably diluted, 
with a corresponding quantity of strong warm vinegar, adding a certain amt. of ordinary 
alcohol with a little alum. The cement thus obtained possesses a very great cohesive 
power, and will keep perfectly fresh in well stoppered bottles. The following process 
may also be observed: For natural woods, make a cement with a basis of sawdust and 
glue. For mother-of-pearl and horn, use a cement based on powdered zinc white and 
floor varnish. ie Der RegOs 
Potash and waste heat recovery from cement kilns. ANon. Chem. Age, 9, 
442(1923).—A new method of effecting recovery of potash from dust of cement kilns 
(an English invention) is described. This process presents possibilities in the way of 
utilizing waste ht. for steam-raising purposes. Expts. have shown that with certain 
grades of raw mat. some of the dust from the kilns will collect in caked form on hot 
surfaces. This mat. contains potash salts and other ingredients which make it valu- 
able and may be sold at a higher price than the finished cement. The part of the 
dust adhering or caking to the hot surfaces has a different chem. compn. from the rest 
of the dust which will not so adhere, making possible the recovery of the valuable by- 
product. The mat. is removed from the walls by means of scrapers; from the primary 
collecting flue hot gases are led through a ht.-absorbing device in the shape of a waste-ht. 
boiler. Here a considerable reduction in temp. of the gases is effected; their vol. and 
velocity are likewise reduced and sepn. of the remainder of the dust is facilitated. Be- 
cause of the cooling of the gases in this way the dry dust separators beyond the boiler 
have gases of less velocity to handle; the washers through which the gases subsequently 
pass, operate much more satisfactorily on the cooled gases, as very hot gases tend to 
evap. and carry away the spray water in the form of steam, and interfere with the satis- 
factory opern. of the washer generally. The cooled gases are also more readily handled 
by the fan. In cases where the final removal of the dust is effected by elec. means, the 
reduction in temp. of the gases is of advantage. OFPFRA OG. 
Cement from blast furnace slags. ANON. Quarry & Surveyor & Contractors’ Jour., 
28, 294(1923).—Recent expts. show that Port. cement may be manufd. from acid blast 
fur. slags by the addition of certain missing oxides (lime and alumina) to the liquid slag. 
The best practice is first to add the alumina, then the lime, and thus obtain a very fluid 
melt, which easily takes up lime. The m. p. remains low for a long time, but the process 
appears difficult to carry out on account of the high temp. necessary. O:-PR0: 
The French “fused cement (electric).” NuirzscHE. Zement, 12, 142-3(1923).— 
A tabulation and comparison of the analytical results and phys. properties of ‘fused 
cement’’ obtained by different investigators. Res (Cows 
Simple cement tests. A. T. Fry. Commonwealth Eng., 10, 442-5(1923).—In the 
absence of a testing machine, make test bars 1 x1x10in. Support them at the ends 
and apply the load by means of a special hook at the center of the bar. A bucket is sus- 
pended from the hook and lead or shot used for loading the bucket. The correspond- 
ing tensile strength may then be calcd. from the load and span of the bar. 
RoE S.(6.49 
Relations between volume and strength. H. Ktun. Zement, 12, 236-7(1923).— 
The present available data on Portland cement do not permit any relationships to 
be drawn between the vol: and strength of the cement. RiEOS: (Gas) 
Do slags rich in lime give fused cements? C. Prusstinc. JZement, 12, 255-9 
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(1923):—Mixt. of the ternary system SiO,-CaO-Al,O;, which were all rich in CaO, 
were studied. The CaO content of slags cannot be increased above 51% without de- 
creasing the.hydraulic properties. Cryst. systems below 60% CaO show weak hydraulic 


properties. Rea c45) 
PATENTS 
Waterproof concrete. A. G. LINDEN. Swed. 52,563, Aug. 23, 1922. A mixt. 
of 70-30 parts of cement and 30-70 parts of pulverized brick or talc. (C. A.) 


| Acid-proof mortar. E.S. QvmpINGER. Swed. 52,765, Sept. 20, 1922. An intimate 
mixt. of cement with finely pulverized chamotte and alum-slate is stirred with a suit- 
able quantity of a soln. of alkali silicate of convenient concn. CETAs) 


Treating slag bricks. AKTIEBOLAGET ARCUS BETONGINDUSTRIE. Swed. 53,126, 
Noy. 29, 1922. ‘The freshly formed bricks are subjected to steam or steam jets to bring 
about a preliminary binding before the hardening in the air. (Cie A) 


Cements. H. KonrzuER. Brit. 193,872, Aug. 1, 1922. Slow-setting cements 
are produced by the fine pulverization of an intimate mixt. of gypsum with aluminates, 
hydroxides of Al,O3; such as bauxite, or natural or artificial pozzuolanas, e. ¢., blast 
furnace slag. In the case of a slag contg. less than 30% of SiO. and more than 10% of 
Al,Oz, 16-20% of gypsum, previously dried at 80°, is used. (Gao) 


Cements. A. F. MUELLER. Brit. 197,702, May 15, 1928. A hydraulic cement - 
consists of a finely divided mixt. of foundry slag with ferruginous, siliceous, and alumina-, 
lime-, and magnesia-contg. ingredients in proportions depending upon the compn. of ~ 
the slag, and with or without clinkers from furnace residues. Clinkers are preferably 
used which have been freed from coke, etc., by the process described in 146,238, and 
_ have thereby become coated with clay, chalk, gypsum, or carbide sludge. Suitable 
ferruginous addns. are bog ore, Permian limestone, brown ore, Porta stone, ferruginous 
sandstones, aluminous siderite, slate, ferruginous earths from Paleozoic and Permian 
formations, finely divided Fe, waste sand dust and sludge from the grinding and polishing 
of Fe castings, and waste molding sand. Al,O3; is furnished by ferruginous clay. MgO 
is preferably added in the form of mica sand. Suitable calcareous subs. are slaked 
lime, lime-kiln waste, gypsum dust, and carbide sludge. Artificial stones are obtained 
by mixing 15 to 25 pts. of the cement with 100 pts. of granulated clinker, breeze, or slag, 
with or without other filling materials such as sand, pebbles, ground wood, ete. A 
small amt. of an alkali salt, such as NazCO3, may be added to accelerate setting and 
increase strength. COz AS) 


Enamels 


Types of iron and steel which do not rust or ignite. K.Daxrves. Prazision, 1, 
270-1; Physik. Ber., 3, 667-8.—The difficulties encountered in working non-corrodible, 
high-Cr steels are lessened by reducing the C content and by corresponding heat treat- 
ment. Ordinary rust-proof steel consists of about 13% Cr, 0.56% Ni, and 0.7 to 1.0% 
C. After hardening it has a rigidity of 110 to 170 kg./mm.’, which is not affected by 

heating to 500°. ‘The coeff. of expansion is 11 X 107°. Both heat and elec. condy. 
are less than that for C steel. Cold work decreases resistance to rusting. Resist. to 
HCl and H.SO, is not perfect but atm. oxidation does not take place even at 900°. 
Where special hardness is not required a steel of 183% Cr and 0.1% C is recommended. 
These steels may be cast, forged, stamped, machined, etc. For surgical or dental 
instruments a higher Ni content is recommended. All these steels are useful for phys. 
or chem. app. used at high temps. ‘Their cost is about 10-12 times that of ordinary 
steel. AWE. S.(GeA.) 
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PATENTS 


Charging fork for enameling furnaces. Wir11am HocENnson. U. 5S. 1,471,028, 
Oct. 16. Charging means for enameling fur. comprising a traveling, wheeled carriage, 
two widely spaced sets of track bars secured on said carriage, 
and two fork frames mounted on rollers that travel on said 
track bars, each fork being movable independent of the other, 
and there being free and unobstructed loading and unloading 
passages between said sets of track bars, and between said fork 
: ee eo g 4 frames, whereby either fork frame may be loaded and unloaded 

Si st as ele pol from either side. | 
Method of cementation of boron into the surface of iron 
or steel. TAKEO Mivyacucui. U. S. 1,472,850, Nov. 6. A method of cementation of 
boron into the surface of iron or steel comprising covering the desired surface of the 
iron or steel with a mixt. of carbon powder and boron oxide or compd., and heating it 
at from 800°C to 900°C ina reducing atm. Brit. Pat. 193,917, Nov. 3, 1921. 

Method of cementation of boron into the surface of iron or steel. Takeo Miya- 
cucur. U.S. 1,472,851, Nov. 6. A method for the cementation of boron into the 
surface of iron or steel, comprising placing the iron or steel within a closed fur., covering 
the portion desired to be cemented with a finely powdered boron contg. mat., shielding 
the remaining portion with iron plate, iron powder, clay or the like to prevent cemen- 
tation action of boron, and heating the iron or steel for a considerable period, at from 
800-900°C in the presence of chlorine gas. Brit. Patent 193,918, Nov. 3, 1921. 

Enamels. CHEMISCHE WERKE VORM. AUERGES. Brit. 197,933, May 10, 1923. 
To prevent opaque enamel from bubbling during firing, a portion of the clay which is 
usually added to the mill is first made incandescent and then added to the other ingre- 
dients. One-half of the clay may be so treated, and the process is stated to be particu- 
larly applicable when Zr or Ce oxide is present. (C. A.) 


Glass 


Table of Belgian patents in the glass industry. J. GrEvers AND Co. (Antwerp). 
Le Verre, 3, 200-1(1923).—The ‘‘Dictionary of Patents’’ listing the number of patents 
granted in Belgium from 1830 to the end of 1922 contains a list of patents relating to 
the glass indus. The table contains 2847 patents subdivided according to 62 classi- 
fications: as “fusion of glass’’ 182 patents, ‘‘reinforced glass’ 19, ‘‘optical glass” 1, etc. 
About '/3; of these patents are of Belgian origin, the remainder of foreign origin, es- 
pecially Amer., Eng., French and Ger. Lang 
Furnaces for melting glass. H. Mauracu. Glass Worker, 43 [1], 11(1928); 
(from Fuels and Fur., Aug., 1923).—The Ger. Advisory bureau report of 1921-1922 on > 
tanks and pot fur. In older fur. the depth of the bath is 27.6 in. Newer practice is 
43.3 to 47.2 in. deep. 59.4 in. is the max. Low flat roofs are now used. For a span 
of 21.3 ft. the rise of the arch is 29.5 in. The distance from the crown to the bath is 
5.2 ft. The arch is 10 to 14 in. thick. 4 to 6 inches of glass can be melted and taken 
out every 24 hrs. Gas ports are discussed and a table of dimensions given for the size 
of ports for various sizes of pot and tank fur. Sketches of fur. designare given. There 
should be 2.6 to 4 cu. ft. of checker work per cu. ft. of fur. vol. for tanks. Pot furnaces 
require two times these values. R. J. M. 
Gas producer practice. W.B.Cuapman. Glass Worker, 42, 39, 11(1923).—The 
ht. balance on a gas producer, with the method of calen., is given in detail. R.J.M. 
The manufacture of optical glass. C.J. Pepper. Trans. Opt. Soc. (London), 23, 
103(1922).—This paper describes briefly the history of optical glass manuf. from the 
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earliest attempts to date. The present methods of manuf. in Great Britain are then 
described in more detail. Only 50% of the glass usually passes the preliminary inspec- 
tion and if 20% of the total is usable after finishing, the melt is considered satisfactory. 
The yield is often under 10%. ‘The only sure method of testing for fine striae in glass 
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is the examn. of pieces of glass, polished on opposite faces, by means of a polariscope.”’ 
The author has studied the influence of compn. upon density, refractive index, durability 
and tendency to devitrification (cf. C. A., 14, 2536; 14, 2509; 15, 2966; 16, 620; 16, 3180), 
and these are discussed. ‘The effect of diff. oxides on the d. of glass depends on the mol. 
wt. of the oxides. In glasses of compn. 100 SiO2.20 NazO.10 RO the densities and mol. 
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y value. (Silica constant = 70%.) 


wts. are in the following order: RO = PbO (228), BaO. (153), SrO (104), ZnO (81), 
CaO (56), MgO (40), densities of glasses are 2.91, 2.71, 2.57, 2.52, 2.46, and 2.39, respec- 
tively. The curves illus. the connection between the phys. properties and chem. compn. 
of glasses. Durability of the glasses was tested by the action of water at 80°C on the 
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powdered glass. ZnO has the greatest effect on im- 
provement of durability when replacing SiO. or R2,O 
wt. for wt. The RO oxides improve durability in 
order of their mol. wt., MgO being best and PbO worst. 
Photographs are given of crystals formed in the devitri- 
fication of glasses. The paper includes a short bib- 
liography of modern papers on optical glass. . Ceram. 
Abs., 1[4], 111 (1922); 1[6], 165-6(1922). D.E.S. 
Preheating glass batch. A. FERGUSON. Glass 
Worker, 42, 39, 15(1923); (from Pottery Gaz. and 
Glass Trade Rev.).—The batch, ground to 60 mesh and 
preheated to 850°C to free it from COz, is introduced 
into the tank at the rate of 2 lbs. per sec. Waste ht. [EPPO oe 
is used for prehtg. nea fe Percentage RO 
_ Specifications for glazing glass. ANON. Glass FYy¢, 13.—Percentage compo- 
Worker, 43 [4], 9(1923).—Specif. are published by the sition and solubility. Sodium 
Bureau of Standards, assisted by the manufacturers, g9xide constant = 20%. 
covering plate, window, processed, rolled figured, wire, 
ornamental and prism glass. Nomenclature and definitions are also given. R.J. M. 
Continuous sheet glass machine. ANON. Glass Worker, 43 [5], 9(1923).—A 
new flow device produces flat sheet glass of any thickness. A continuous sheet 365 ft. 
long and 40 in. wide goes through the leer. Installation at the plant of the Licking 
Window Glass Co. is described. RJM: 


PATENTS 


Method and apparatus for forming sheet glass. Huserr A. Myers. U. S. 
1,471,189, Oct. 16. In an app. for forming sheet glass, a tank for containing molten glass 
from which glass may flow continuously in sheet form, means for successively feeding 
end strips in pairs to the opposite edges of the sheet being formed lengthwise of the 
movement thereof in adherence therewith, means for successively applying upper 
and lower sets of cross bars to the upper and lower ends of each pair of edge strips and 
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to the sheet to codperate with the edge strips to embrace a predetd. sheet area, means 
for guiding the vertical movements of the frame sheet section and adapted to release 
the upper and lower ends of each frame for horizontal movement 
when it has reached a predetd. point in its vertical movement, and 
means for engaging and moving each frame section laterally from the 
guide means when in side delivery position and to effect a severing 
of the sheet between the upper end of the laterally moving section 
and the lower end of a succeeding section. 

Paste for etching glass. LEo Stmwon. U. S. 1,470,772, Oct. 16. 
A paste for etching glass, containing ammonium sulphate, hydrofluoric 
acid and a liquid mucilage. 

Process and apparatus for producing spectacle blanks. FREDERICK GELSTHARP. 
U.S. 1,471,725, Oct. 23. Apparatus for producing glass articles, means i 
for generating a sheet of glass continuously in a downward direction, a ‘ 
plunger mounted beneath said means for movement transversely through 
the sheet, and a drum mounted for rotation in opposition to the plunger 
and provided in its periphery with a series of mold recesses adapted to 
be brought successively into alignment with said plunger to receive the 
articles, means for continuously operg. the rolls and means for inter- 
mittently operg. the plunger and drum. 

Glass-melting pot. Criinron A. Bowen. U. S. 
1,471,824, Oct. 23. <A glass-melting pot composed of a body 
closed at the top and having a mouth near the top thereof and 
projecting therefrom, said mouth being provided with a door, 
and an opening formed in the bottom of said mouth and 
communicating with said body below said door, 
said opening being so positioned that molten 
glass can be fed into the body below the normal working level of the glass 
therein. ; 

Blowpipe for glass-making apparatus. JOHN CARMANY CAMPBELL. 
U. S. 1,472,291, Oct. 30. A device of the character described compris- 
ing a hollow body open at its lower end, said body having oppositely 
disposed flat walls positioned close together and connected at their ends, 
an inwardly extending horizontally disposed flange at the lower end of the walls of said 
body terminating in an inwardly and upwardly extending lip, and an air pipe extending 
from the top portion of said body. 

Glass. CHANCE Bros. & Co., Lrp. and A. lL. Forster. Brit. 197,590, April 
11, 1922. Relates to glass of the kind in which Fe.O; is combined in the ferrous state 
to enable the glass to act as a good absorber of thermal radiation. According to the 
invention, the propn. of Fe.O3 is such that the amt. of FeO per unit area of the glass 
will give the desired absorption and transmission of thermal and luminous radiations. 
E. g., hammer scale or Fe oxalate is added in such quantity that the finished glass sheet 
contains about 0.01 g. of FeO per sq. cc. of surface. It is found that with such a glass, 
the ratio of luminous radiation transmitted to thermal radiation absorbed is a max. 
and the glass is suitable for window and roofing purposes in hot countries. (C. A.) 

Raw-material conveyer for feeding glass furnaces. WiLBuR F. Brown. U. S. 
1,478,008, Nov. 6. ‘The method of feeding raw mat. from a common source of supply 
to a plurality of glass melting furnaces, consisting in drawing the several materials by 
suction through a conduit to the vicinity of any selected furnace, there mixing the 
materials together, and then delivering the mixed batch directly to the fur. An app. 
for conveying raw mats. from the storage tanks to a plurality of glass melting fur., 
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comprising a conduit extending 
from- the storage tanks to the 
fur., means for feeding the mats. 
from the tanks to the conduit, 
means for drawing the mats. 
through the conduit by suction 
to any selected fur., and means for 
there delivering the mats. from 
the conduit to the fur. 

Glazing machine. Hans N. HALVERSEN. U.S. 1,473,675, Nov. 13. Ina glazing 
appliance of the character described, the combination of two htg. means positioned to 
successively heat the opposite ends of the bodies treated, a guide-plate for each of said 
heating means, a support having portions sloping in opposite directions toward said 
guide-plates, and a pair of parallel 
ree ee Ne an : endless conveyor chains equipped 
ease Tiled | with forwardly bent fingers to engage 
fe ES ee ae aie and roll the inclined bodies to be 

ry, ' glazed along said support first with 
one end against one guide-plate and 
the opposite end subject to the action 
of the corresponding heating means, 
and subsequently with the glazed end 
against the second guide-plate and 
the other end in a position to subject it to the action of the second heating means, 
said support and bent fingers maintaining in each instance the end being glazed in 
advance of the end bearing against the guide plate substantially as described. 

Glass-banding machine. JAMES Boyp Greer. U. S. 
1,473,762, Nov. 13. A cutting machine comprising an inter- 
mittently rotating chuck adapted to receive the article to be cut, 
means for actuating the same, a cutter carrying arm mounted 
_adjacent said chuck, a cutter thereon, said cutter arm being pivoted 
to a supporting head, said head and cutter arm being freely re- 
movable from the machine as a unit, and automatic means for moving the cutter into 
and out of engagement with the said article. 















































Heavy Clay Products 


Brick made from coal bearing schist. G. HERMAN’. Rev. Mat. Constr. Trav. 
Pub., 168, 209(1923).—Ground schist contg. 4, 6, and 8% carbon was made into brick 
by the sand-lime brick process with slaked lime in propns. of 4, 6, 8 and 10%. Satis- 
factory brick were made with schist contg. not more than 6-7% combustible carbon, 
and with 4-8% lime. The max. crushing strength of 120-130 kg. per sq. cm. was ob- 
tained with schist contg. 4% carbon, schist with 6% carbon giving 105 kg. per sq. cm. 
Porosity ranged between 8 and 11%. LNG 

Brick and tile works (‘‘La Bédaricienne” at Bédarieux (Herault, France)). J. E. D. 
Rev. Mat. Constr. Trav. Pub., 168, 161-6B(1923).—Description of plant, with 2 drawings 

-and 4 photos. Two kilns are in service (1) a Hoffmann continuous kiln 43 m. long 
with chambers 2.60 m., having a coal consumption of 120-130 kg. per 1000 brick (5 x 
11 x 22 cm.) with a daily product of 25,000. (2) a semi-continuous kiln 20 m. long, 
with chambers 3 m., producing 4,000 brick daily with a slightly higher coal consumption 
than (1). : Pau Pa 

Arlington building... Louis J. Larson AND SERGE N. PETRENKO. Bur. Stand., 
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Tech. Paper 236.—The hollow tile and reinforced concrete floors of the Arlington 
Building, Washington, D. C., were loaded and the deformations measured. This was, 
at the time, the first test upon this type of construction in which strain-gage meas. 
were taken. The floor slab was formed by rows of hollow tiles spaced 4 in. in each di- 
rection. The reinforcing steel was placed in these spaces and concrete poured around 
it and into the open ends of the tiles. The columns are steel H-sections surrounded by 
a thick casing of concrete. The beams and girders have steel I-beams encased in 
concrete. ‘These beams are generally near the bottom and may be considered the ten- 
sion reinforcement. ‘The panels, having various ratios of length to width (from 1.05 to 
1.86) were loaded with sand bags, separated by aisles to prevent arching, some up to 
380 lb./ft.2. The loading schedule was intended to produce max. positive and max. 
negative moments and to enable the study of the effect of transferring load to an ad- 
jacent panel ‘The max. stresses developed in the slab were about 27,500 lb./in.? in 
the negative reinforcement and 24,000 lb./in.? in the positive reinforcement. Both 
stresses were developed at the load of 3385 lb./ft.2 The stresses developed in the re- 
inforcing I-beams of the girders were lower. The max. recorded compressive stress © 
in the concrete was about 1,600 lb./in.2 The distribution of the cracks in the concrete 
furnished an indication of the distribution of the stresses at an early stage of the test. 
The first cracks observed were diagonal ones on the bottom of the slab. They occurred 
at about the same time as the cracks on the top which extended across the corners and 
at right angles to those on the bottom. The cracking of the concrete was accompanied 
by a considerable increase of the stresses in the reinforcing steel. The study of the 
cracks and the stresses shows that in a test of this kind, the deformations, though mea- 
sured at positions of max. moment, will fall far short of showing the max. stresses unless 
the gage lines are located across or very close to the principal cracks. "Thus, in some 
cases, the stresses observed at positions of max. moment and at the gage lines crossed 
by cracks were 16,000 and 23,000 lb./in.?, while stresses in gage lines 12 in. from the 
cracks were 4,000 and 5,000 lb./in.?, respectively. The effect of time under load was 
very pronounced in the first 20 hours and comparatively small later The effect of 
increasing the ratio of the length to the width of the panel was to increase the moments 
catried by the positive and the negative reinforcement in the short span and a correspond- 
ing decrease of the moments in the long span. ‘The beams offered very little resist. to 
torsion and the stresses in the negative reinforcement across the beam were little affected 
by the transfer of load across the beam. ‘The increase of the deformation in the rein- 
forcement due to long continued loading was greater than that in the concrete. This 
probably was partly due to the assistance of the clay tiles in resist. the compressive 
deformation because of the clay tiles yielding less than the concrete. The moment 
coeff. are generally small due to the low stresses and are not proposed for use in design 
but to show the rel. amt. of bending moment carried in the 2 directions. From the 
comparison of these results with those obtained from tests of simple beams, it appears 
that the factor of safety of the construction is the greatest. HEF ..S: 
Remarkable new brick-making process. ANON. Times Trade & Eng. Supple- 
ment (London), 13, 133(1923).—This new process consists in the thorough disintegration 
and drying of the particles of the mat. as a first opern. The saving of time is obvious, 
for after 15 min. the dried and finely granulated clay passes to a moistening device 
wherein a complete stirring, without compression, combined with a projection of fine 
particles of water, converts the dry clay into a pulverized mass which is perfectly and 
regularly moistened to the exact deg. required. The amt. is then led into hydraulic 
presses, and on leaving these a brick placed edgewise is of sufficient strength to 
support the wt. of 2 men standing upon it. The bricks are then baked, 80% 
being suitable for facing bricks. Jume: One series of machinery can produce- from 
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3,500 to 4,800 bricks per hour. Labor: The labor needed in the new process as compared 
with the old-fashioned wet process is as 7:22. Cost: The comparison of the approx. 
cost per thousand is as 13:21. The finished product has 50% more resist. to press., 
frost, and chipping. In matter or economy, this is a process by which brick and tile 
may be made, superior in quality, at a cheaper rate, with less labor and time; it is possi- 
_ ble to make brick and tile from mats. which have hitherto been considered useless for 
such manuf. OoPe RAO: 
New invention for bricklaying machinery. ANon. Times Trade & Eng. Supple- 
ment (London), 14, 9(1923).—This new bricklaying mach. is in opern. on a large housing 
scheme in Glasgow. ‘The average number of bricks laid per hr. is 1,300, as compared 
with the bricklayer’s av., 800 per day. ‘The mach. is known as the K erector, and 
consists of a traveling rail, by means of which the portion designed to lay bricks is 
enabled to travel in 2 directions, at right angles to one another. By this means a circuit 
of the outside walls is made, the mach. laying the bricks as it goes. A special device 
checks the opern. at door and window openings, and the internal walls are erected in 
the same manner as the outer walls. The laying wheel rotates, taking 2 bricks at a 
time from the hopper, the mortar measg. wheels spread the mortar, and the carriage 
moves along the overhead traveling rail, thus laying a row of bricks as it goes. 
OSPen 
PATENTS 


Clay-working machinery. Roy H. McEiroy. U. S. 1,471,405, Oct. 23. The 
combination with a motor, of a shaft, belting connecting the motor and shaft, a pinion 
on said shaft, a second shaft, a gear on the second shaft, meshing with said pinion, an 
extrusion auger carried by the second shaft, an impeller positioned laterally of the auger 
and adjacent thereto, and means to drive the impeller from the second shaft. 

“Method of forming interlocking bricks. Joun T. ROBERTS and JESSE C. Martin, 
Jr. U.S. 1,471,506, Oct. 23. The method of forming plastic clay into bricks with 
bosses and recesses, which bricks when laid with the bosses in 
the recesses form interlocking wall, consisting in taking a cut 7 
block of plastic clay of the same size that would normally form 7 Zs aN 
a pressed brick without bosses and recesses, and subjecting the - PE 
block to press. in such manner that recesses are formed on one face of the block deeper 
than the height of the bosses on the opposite face by the displacement of clay from 
the recess side to the boss side of the block. 

_ Process for applying vitreous and waterproofing coating to brick and burnt-clay 
articles. JosEPH H. HINEs. U.S. 1,471,792, Oct. 28. A process for applying vitreous 
and water-proofing coating to certain of the surfaces of burnt clay articles, consisting 
in first coating the surfaces of the articles which are not to be coated with the vitreous 
and water-proofing coating, with clay or kaolin, then baking the articles in a fur. to 
approx. a red ht. then withdrawing the articles from the fur., then sprinkling powdered 
vitreous and water-proofing compd. upon the surfaces of the articles which are not coated 
with the clay or kaolin, and allowing the ht. of the articles to melt or fuse the powdered 
vitreous and water-proofing compound and permit it to spread over and adhere to the .- 
surfaces of the articles which are not coated with the clay or kaolin, then allowing the 
articles to cool, and finally removing the clay or kaolin from the same. 

Interlocking building brick. James Hunpiey. U. S. 1,472,911, Nov. 6. A 
bldg. brick formed with a plurality of depending lugs in spaced relation to one another 
on one horizontal face of said brick, a vertical lug adjacent one end of said brick adjacent 
the exterior face of the brick, a vertical recess on the opposite end of said brick in align- 
ment with said vertical lug, a transverse recess in the surface opposite said depending 
lugs and in spaced parallel relation to said depending lugs, a plurality of bonding 
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recesses on the interior face of the brick, said vertical lug projecting to a greater extent 
than the depth of said vertical recess, and said depending lugs projecting to a greater 
extent than the depth of the transverse recess, a longitudinal depending lug in alignment 
with said vertical lug and connecting one extremity of said first 
mentioned depending lugs adjacent the exterior face of the brick, 
a longitudinal recess on the opposite edge of said exterior face so 
positioned that when a series of said brick are laid together to 
form a wall the exterior face of said wall will form a continuous 
smooth surface while the interior face will possess spaced recesses 
between adjacent bricks, except 
where said lugs engage said re- 
cesses, essentially as and for the 
purpose described. 














Brick-pallet-handling appa- 30 a2 ac. 
ratus. GRAFTON E. Luce. U.S. 7 wee 
1,473,305, Nov. 6. Apparatus ion 
of the kind described, comprising 3 ° 






a movable support, a plurality 
of clamps carried by said sup- 
port, said clamps being spaced 
approx. equal to the distance be- 
ee ees tween the pallet receiving pipes in a steam pipe drier, and means 
for moving the clamps to engage and hold a plurality of pallets 
under substantially equivalent holding tension. 
the Building tile. Craries H. TorFELMEVER. U. S. 1,475,092, 
an Nov. 18. <A wall structure comprising main tiles and a filler tile 
cn Ee i | associated with each main tile, each filler tile situated within a re- 
we Vo eis cess in a main tile, the tiles being so formed that the cross-section 
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Refractories 


Refractory materials of the London Basin. HENRY DEWeEy. Trans. Ceram. 
Soc. (Eng.), 22 [1], 38(1922-23).—By the London Basin the geologist means that part of 
the S. E. of England which is practically the same as the Thames Basin. The chalk 
supplies very little mat. of a refrac. nature. Of the Tertiary beds the Thanet sands 
supply mats. used in the manuf. of lime-sand bricks, and as casting and molding sands. 
The most remarkable deposit consists of loamy sand of a greenish grey to white tint and 
varies in thickness up to 5 ft. Refractory wares, used at many of the London and other 
gasworks, are made from this material. The principal brick-earths form wide-spread 
tracts at about 90 ft. and 50 ft., respectively, above sea-level. Most of the large brick 
fields, which formerly supplied London with its bldg. bricks, were in the alluvial brick- 
earths. He ea 

Effect of salty clay upon refractory materials. L. M. Wiison. Chem. and Ind., | 
42, 1009(1923).—In a paper read before the Ceramic Soc. (London), Oct. 4, W. said: 
After he had investigated the action of ammonium chloride, which is found in coke-oven 
gas from salty coal, he concluded that: (1) There is a critical temp. at about 900°C, 
at which the chem. properties of burned fire clay seem to undergo a change, quite apart 
from the critical temps. at which the phys. properties of either raw or fired mats. are 
known to alter. Below this temp. very little alumina is removed, and above it a great 
deal of alumina is removed by the action of htd. ammonium chloride. (2) The exptl. 
evidence demonstrated the superiority of high-grade silica over fire clay for the lining 
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of coke ovens as regards resist. to salty coal. (3) At temps. from 700°C to 1200°C and 
higher, ammonium chloride removes iron and alumina from fire clay and from silica 
bricks. OP. Re Os 
- Sillimanite: a high-grade refractory. ANon. Bull. Imperial Inst., 21, 383(1923).— 
It is found commonly in gneisses and cryst. schists and in detrital rocks derived from 
them, usually disseminated in grains or aggregates of fibres. Recently it has been found 
in India in the massive variety which is very rare. The deposit is in the Khasia Hills 
of Assam and is in the form of boulders. Experimental work is being carried on by the 
Imperial Inst. as to its value as a high grade refrac. mat. and if it is successful an attempt 
will be made to overcome the difficulties of transport and place it on the market. Its 
valuable properties as a refrac. are strength and toughness, high m. p. (about 1810°C) 
and stability up to that temp., low coeff. of expansion, low elec. condy., freedom from 
vol. changes, neutral reaction, and resistivity to corrosive slags and to oxidizing and re- 
ducing conditions. Its use is still in the exptl. stage. The Amer. Refrac. Co. in con- 
junction with the Mellon Institute have also carried out expts. along this line. Though 
its first cost would be higher than that of less refrac. mats. it is probable that its greater 
durability will more than compensate for the difference. eye) Ps RO 
The importance and future of the German graphite output. E. H. ScHut‘7z. 
Chem.-Ztg., 685(1923) ; cf. C. A., 17, 3074.—The. Bavarian graphite production increased 
from 4,000 tons in 1907 to 36,000 tons in 1918, while the Austrian production fell from 
50,000 to 32,000 tons, and that of Ceylon from 35,000 to 22,000 tons during the same 
period. Between 1891 and 1913 German imports rose from 13,000 to 44,000 tons. 
Because of excellent methods of treatment it is claimed that the local ‘German) varieties 
of prepd. graphite are superior to those obtained from other sources, chiefly because 
they come in flakes rather than in powder form. Wee Gowen tC es) 
Refractory materials for the construction of firnacee. Tuomas. Giesseret-Zig., 
10, 235-7(1923).—Unreliable results are obtained in the detn. of the refrac. quality 
of a mat. by the Seger cone method, because the stone softens at much lower temps. 
Far superior is the method of Endell (no reference). The valuation of mats. by this 
method and their use in fur. construction are discussed. C2C Dac.) 


PATENTS 


Refractory article. Epwi1n B. Forse. U.S. 1,473,286, Nov. 6. A refrac. article 
contg. silicon carbide grains having its surface 
pores filled with finely divided silicon carbide. 

Furnace arch. CLARENCE A. STRACHOTA. 
U. S. 1,472,945, Nov. 6. The combination with 
a flanged beam and a block structure in which said 
blocks are formed with pockets having undercut 
ledges forming contracted throats of block hangers 
arranged in opposing pairs and having outer 

flanges slidable on the beam flange and having 
inner flanges slidable under the undercut edges of 
the blocks. 

Baffle brick. FranK H. Waite. U. S. 
1,473,132, Nov. 6. In combination, a pair of 

walls, a plurality of bars 
situated between the walls, a plurality of bricks supported be- 
tween the bars, each brick provided with channels at its ends, 
said channels being deeper at one of their ends and said deeper 
portions being diagonally disposed in relation to the bricks, and 
- a plurality of bricks situated between the bars and the walls, 














16 CERAMIC ABSTRACTS 


lugs provided on the walls, said latter mentioned bricks each provided with a channel 
in one end for engaging one of the bars and a bayonet slot in its other end for engaging 
one of the lugs. 

Apparatus for forming clay pots. CLaupE H. McCurcnron. U. S. 1,473,791, 
Nov.18. Incombination in apparatus for forming clay pots, 
a base plate, a plurality of side wall members mounted 
slidably on the base plate for radial movement, a downwardly 
extending core in the upper portion of the cavity formed by 
the side wall members, a framework for holding the core 
against upward movement, power means for moving the 
base with the side wall members thereon upward, and 
coéperating on the means framework and side wall members 
for causing an inward movement of said members when such side members are moved 
upward by said base plate. 

Refractory compositions. R. SCHAEFER ET CIE AND H. SCHAEFER. Brit. 196,021, 
Dec. 13(1921). Refractory compns. for making metallurgical or other fur. by mold- 
ing are prepd. by grinding waste siliceous bricks that have been used in furnaces or 
quartz that has been heated until crystn. transformation has taken place, and mixing 
with an organic binder. Suitable propns. are 100 pts. of powder to 5 pts. of binder. 
Binders specified are non-hygroscopic org. agglutinants sol. in H2,O, such as dextrin, 
amylaceous materials, albuminoids, glucosides, glucoses, gelatins, and sulfited liquors 
or residues; and carbonaceous mats. stich as resin or asphalt. The compn. is mixed 
with H.O, naphtha, or other solvent of the binder, molded, and dried, and is baked 
in situ by lighting the fur. (CoA 

The production of porcelain for electrical insulation. IV. F.H. Rmppie. Jour. 
Amer. Inst. Elec. Eng., 42, 743-7(1923).—Modern methods of prepg. the plastic body 
are described. The stock of raw materials should be large enough to permit sampling 
and testing before using. Some ingredients such as ball clays hold water tenaciously, 
and it is well to store such mat. wet. Hence, in weighing out the batch, it is necessary 
to det. and allow for the percentage moisture in each ingredient. The old method of 
blunging, which merely disintegrates the lumps without reduction of size of the particles, 
is to be avoided. Wet grinding in the ball or pebble mill produces a better porcelain, 
if properly controlled, but care is necessary, since the quality of pebbles and lining, 
speed of revolution, total time of grinding, proportioning of volume of clay to volume 
of pebbles, and the quantity of water all have a decided influence on the resultant grain 
sizing. After passing the slip over a magnetic separator to remove magnetic iron, it 
is then passed through a lawn of 120 meshes per in., to eliminate coarse particles, and 
filter pressed to eliminate excess water, yielding a plastic body of approximately 22% 
water. ‘The filter press cakes are stacked in a cellar to age. This increases plasticity 
and provides time for testing mat. before it is released for production. Pugging the 
filter press cakes after aging distributes the moisture more uniformly, but may lead to 
trouble, due to lamination (both die and auger). A. F. G. 











Whitewares 


Manufacture of English chemical porcelain. G.N.Wuite. Chem. Age (London), 
9, 334(1923).—W. gives the results of his research in the field of chem. porcelain which 
is now being produced commercially and successfully. He deals with the scien. basis 
of the work; the problem of producing a hard porcelain which will carry a hard insol. 
glaze, will show a high resist. to fracture on sudden temp. change and at the same time 
be perfectly vitrified and impermeable to gases below 1300°C; also the general ceram. 
procedure. He deals with chemical porcelain in some detail as to compn., types of 
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fracture etc., with photographs of body and glazes of Royal Worcester Lab. Porcelain. 
OP Sv.cO): 
A study of factors involved in slip-casting, S.R.Hrinp. Trans. Ceram. Soc. (Eng.), 
22 [1], 90(1922-23).—The general effect of alterations on the nature (quality) of the cast- 
ing are: less alkali in theslip; higher slop weight; and lower temp.; all seem to operate in 
the same direction, 7. ¢., to give a softer, more plastic and thicker casting. H.F. S. 
Atmospheric conditions in potters’ shops and the efficiency of various types of dry- 
ing stoves. H.M.VrERNoN. Trans. Ceiam. Soc. (Eng,), 22 [1], 70(1922-23).—The high 
temps. appear to have been due largely to the wishes of the potters themselves. There 
can be little doubt that they render themselves more susceptible to cold. The very 
great mortality of potters from phthisis and other respiratory diseases is generally at- 
tributed to the inhalation of pottery dust, but it may be due in no small degree to the 
high temp. and lack of ventilation. The potters’ shops investigated were badly under- 
ventilated. ‘The humidity of the air in potters’ shops is approx. the same as that ob- 
served in other shops. Hes. 
Some experience with the Dorr mill in grinding quartz and flint for pottery purposes. 
A. S. W. OpELBERG. Trans. Ceram. Soc..(Eng.),22[1], 1(1922-23).—The mat. is first 
crushed by means of an ordinary stone breaker fitted with a screen of about 1 cm. mesh, 
the fragments not passing through being automatically returned to the crusher by 
means of an automatic conveyor. ‘Ten tons are crushed in about two hours. ‘This 
crushed mat. is now conveyed to a hopper with a capacity of about 10 T. At the 
bottom of this hopper is an automatic disk-feeder which can be adjusted to deliver the 
exact amount required. This continuously feeds the mat. into a trough where it is 
moistened and intimately mixed with semi-ground mat. returning from the plant. A 
scoop feeder, fixed on the rotating shaft of the tube mill, gradually works this mixt. into 
the mill through the hollow shaft by means of aworm. ‘The mill is lined and filled with 
pebbles in the usual way. At the other end of it there is a hollow shaft, also provided 
with a worm, which both retains the pebbles and discharges the partly-ground pulp. 
A strong jet of water pushes this material into what, in the mining industry, is called a 
launder, which is simply a wooden trough. ‘The pulp, being very much diluted, runs 
quite freely by gravitation through this trough into the classifier, in which, by means 
of rakes, the coarsest mat. is returned to the scoop-feeder to repeat the same round, 
while the finer pulp flows over into a sump, from which it is lifted by a centrifugal pump 
to the story above into a tank filled to the very top with water. ‘This tank is called a 
hydro-separator. ‘The coarser pulp runs out at the bottom through an adjustable tap, 
and it is divided into two parts, one returning to the launder mentioned above, and the 
other part to the scoop feeder trough to provide the requisite moisture to the material 
before entering the mill. The finer pulp flows over the brim of the hydro-separator in 
a fine film and then passes through a 180-mesh lawn to remove any particles of wood or 
coal dust. The amt. is very small, the lawn requiring to be cleaned only once in 12 hrs. 
The fine pulp now gravitates through a trough into the middle of what is called the 
thickener, which is a round tank of 16 ft. diameter and about 10 ft. high, filled to the 
very brim with water, the top edge being dead level all round. Between this and an 
outer edge is a groove 3 or 4 in. deep, and of the same width, to collect the overflow. This 
groove is, at a certain point, connected with a pipe which conducts the overflow of 
practically pure water to the point where it forms the jet, which forces the pulp coming 
out of the tube mill into the launder and so to the classifier. Thus the circuit is com- 
pleted, the same water being used over and over again, apart from what remains in the 
finished slop mat., which is run off through a tap from the bottom of the thickener and 
conveyed by gravitation to the flint ark. To replace the water going away with the 
finished material into the flint ark, a small jet of water from the main runs into the 
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launder at the discharging end of the tube mill. The rate of grinding at present is about 
7.2 T. per 24 hrs. or about 11 lbs. per min., dry wt. The thickness of the pulp as it. 
leaves the tube mill is 1.6 sp. gr. or 32 oz. to the pint. To retain this precise thickness 
is of the greatest importance, as it makes for the smooth working of the mill. ‘To make 
it thicker would reduce the output, as the flint pebbles then get clogged in the stiff 
material, and fail to do their work, the actual grinding then only taking place in contact 
with the lining. It will not do to dilute the slop mat. in the mill too much, as the pebbles 
then sink to the bottom, do not mix with the mat. and punish the lining. Should a 
coarser mat. be required, say particles under 0-O1l mm. 52%, particles between 0-01-— 
0.025 mm. 34% and particles from 0.025-0.04 mm. 14%, which is generally used in the 
potting trade, the output can easily be increased to about 10 T. in 24hrs. H.F.S. 
Continuous grinding. C.J. Mo1zer. Trans. Ceram. Soc. (Eng.), 22 [1],12(1922-23). 
—The hard raw mats.; flint, feldspar, stone, etc., are first crushed in an ordinary jaw 
crusher. ‘The preliminary crushing plant runs automatically without any attendance 
until the bin is empty. From the feeding device the mat. enters a roller mill, crushed 
to pass mesh No. 10, passes a magnetic separator and a rotary sieve. The hard mats. 
are weighed out from the different bins in the correct propns. for one charge of the mill, 
and ground down for about 2 hours with the necessary amt. of water. The soft mats. 
(clay, china clay, etc.) are filled in, and all the raw mats. are ground together for a quar- 
ter of anhr. to 1/2 hr., after which the whole contents of the mill are emptied out as or- 
dinary slip. From the mill the mat. passes over a magnetic separator and a control 
screen where impurities are retained, and from here we ordinarily run the slip down into 
big, reinforced concrete hoppers, where it is stored for some time, as it appears that a 
maturing of the slip takes place when it is kept as a well-ground mixt. for some time in 
big storage basins. To avoid pptn., the slip is kept agitated from time to time by means. 
of compressed air blown through it. The filter pressing takes place in the foll. way: 
The slip runs by gravity from the reinforced concrete hoppers down into sheet iron re- 
ceivers, from which it is forced into the filter presses by means of compressed air. In 
filter pressing by compressed air, the necessary time is. reduced to about half the time 
ordinarily required for this operation, and at the same time the compn. of the filter 
press cakes becomes more even, as no blows from a piston reach the slip; and further, 
the durability of the filter cloths is prolonged, as the blows from filter press pumps seem 
to have a bad effect on them. Hence 
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Machine for Ne porcelain tubes and the like. ALBERT G. Mason and Lo- 
RENZO -@l: BUCKLUAY =<. ous. 
1,471,907, Oct. 23. In a tube- 
heading mach., a stationary die, a 
movabledie coéperating therewith, 
a feed table adapted to support 

: a tube blank in substantial align- 
ment with said dies, and means associated with the movable die for picking up the 
blank from said feed table and introducing it into the stationary die, together with 
means for depressing the feed table and Beles it depressed during the working travel 
of the movable die. 





Equipment and Apparatus 


Drying refractories or other goods. J. HoL_LaANpD and W. J. GARDNER. Chem. 
& Ind. (London), 42, 1008(1923).—Improvements in drying refrac. and other goods 
was subject of a paper read before the Refrac. Mats. Sec., Eng. Ceram Soc., held at 
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Chester in Oct. This relates to a tunnel drier with traveling racks, with a hot zone 
60 ft. long and 3 ft. wide, a longitudinal flue beneath, heated by means of a fur. or by 
_ the ht. from waste gases. The flue communicates with two longitudinal lateral flues, 
-one on each side which lead to the chimney stack over the front end of the drier. Con- 
tinuous with the hot zone is a cooling chamber 10 ft. long. Two parallel steel tracks 
containing steel rollers extend the whole length from feeding end to delivery end of the 
drier. As compared with hot-floor drying it is claimed that with this system conditions 
for workers are better and the goods of higher quality. Much time is saved, and a very 
much smaller area is required for a given output of silica bricks or other goods. ‘The 
stove of 2 chambers described can dry 5000 bricks per shift of 9 hrs., using 4 cwt. of coal. 
| OOP REO, 


The Proctor drier. A. H. MippLEeTon. Chem. and Indus. (London), 42, 1009 
(1923).—The Proctor drier is essentially a close heated chamber, the atm. of which is 
dry at one end and very humid at the other. The wet goods are thoroughly heated to 
their core in a very humid atm. before any surface drying can take place. ‘The mach. 
at Consett is a 3-track tunnel drier consisting of a rectangular chamber_50 ft. long, 20 ft. 
wide and 6!/2 ft. high, holding cars on each of the 3 tracks, and having a total capacity 
of 14,976 bricks. If bricks alone were being dried, the drying could be completed in 
12 hrs., and probably in 8hrs. Economical results can be obtained by working the differ- 
ent tracks on different schedules for diff. classes of goods, though of course the best re- 
sults would attend the drying of one class of goods at a time. Advantages claimed for 
the Proctor drier, as compared with hot.floor, are that drying—especially of difficult 
shapes—can be carried out much more quickly and with less risk of cracking and setting 
up drying strains, that the conditions in the molding shop can be made much more healthy 
and pleasanter for the workers and that a large saving in fuel can be made, excepting 
when ht. for drying can be provided from exhaust steam or some source that could other- 
wise be utilized. (Paper read before the Ceramic Soc. of London, Oct. 4.) O.P.R. O. 

Metallized electrodes of porous porcelain and the simplest form of the acid alkali 
cell. K. A. Hormann. Ber., 56B, 1456-63(1923).—Cells have been constructed in 
which porous porcelain tubes metallized with Pt, Pd, or Ir serve both as a gas electrode 
and diaphragm. If the metallized porcelain tube is designated as pir, pdr, or irr, the 
2 N NaOH as 1], the 2 N H2SO, as s, the platinized Pt electrode by pi, and the tubes 
satd. with acid or alkali by pirs and pirl, then the cells’ e. m. f.’s are as follows: Hb- 
pirs-l-pt-H2, with acid satd. tube dipped in alkali, 0.72 v.; H»-pirl-s-pt-Ho, with alkali 
satd. tube dipped in acid, 0.72 v.; Ov-pirs-I-pt-H2, 1.58 v.; Oo-pdrs-l-pt-He, 1.55 v.; Oo- 
trrs-l-pt-Ho, 1.74 v.; He-pirl-s-pt-O2, 1.75 v.; He-pdrl-s-pit-O2, 1.705 v.; Hoe-trrl-s-pt-Os, 
1.79 v.; and O:-7r7rl-s-pt-He, 0.32 v. D. MackR. (C. A.) 

Quartz glass ozonizers. HEBERT FiscnHer. Z. Elektrochem., 29, 318-20(1923).— 
Under similar standard conditions the O3 conen. in the quartz ozoni%Zer is considerably 
less than in a glass ozonizer. ‘The low concn. of O3; cannot be ascribed to the trans- 
parency of quartz to short-wave radiation, for such radiation has not been detected on 
the outside of the quartz glass ozonizer. Under similar exptl. conditions quartz and 
glass ozonizers of the same dimensions yield the same O3 concn. with a Tesla current. 
Accordingly, the elec. losses in quartz glass have an appreciable influence on the Os 
concn. From this it is concluded that these losses depend largely on the applied fre- 
quency. Pian toe Ce.) 
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Means to maintain a suitable pressure in the liquid-fuel-storage tanks of airplanes. 
AUGUSTE CAMILLE EDMOND RaTEAv. U. S. 1,471,417, Oct. 23. Ina fuel feeding de- 
vice for a flying mach. propelled by a supercharged motor means to control the press 
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in the fuel tank which consists in reducing the press. of the air under 
press. delivered to the motor and applying said reduced press. to the 
* fuel tank. 

Process of producing porous material. Maruias Ovrom SEmM. 
Us Ses VA71L4215- & Octi423.. al be 
process of producing a porous mat. 
from molten slag, which comprises 
continuously leading the molten 
slag into a container at a temp. of approx. 1400°C, 
introducing water and a gas therein, subjecting the 
molten slag and the water to agitation whereby a 
foam is produced, the introduction of the water 
being regulated in such manner that the temp. of 
the foam will be approx. 1000°C, continuously 
leading the foam into molds and cooling the same 
to solidification whereby the foam structure is 
preserved. 

Truck for drying pottery, etc. THomas 
H. Ruodps.. U.S: 1,472,676, 
Oct. 80. The combination of 
a tray having slats thereon to 
support the articles to be dried; 
and a flanged cover extending over the articles and to a point at, 
or near, the upper surface of the tray, so that heated air, in cir- 
culation, will pass up between the slots and the upper portions’ 
of the articles will be protected. 

Dry kiln. Josern F. Han- 
RAHAN. U.S. 1,471,602, Oct. 23. 
In a dry kiln the combination of 
a drying chamber, a condensitg 
chamber having condensing means 
therein, heating means and a 
humidifier, the humidifier arranged 
between the condensing and heat- 
ing means, all codperatively ar- 
ranged to cause a circulation of air 
currents from the drying chamber 
to the condensing chamber, and 
said humidifier having means for 
regulating the same. 
— Sera Electric-resistance furnace. THomas A. Rew. U. 5. 

Ses 1,472,137, Oct. 30. An elec. fur. comprising a plurality of 
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k= bined to form substantially self-support- 
5: caae B ing arches, the plates in each set having 
es ee interfitting tongue-and-groove edges, 
and directly supporting an elec. resistor. 
Electricfurnace. ‘Tuomas A. REID. 

U. S. 1,472,189, Oct. 30. In an elec. fur. in combination, a 
plurality of walls spaced apart to enclose a furnace chamber, a 
plurality of spaced sets of refractory members of T-shape, having 
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their narrow ends projecting into said chamber and each having a transversely extend- 
ing slot in each of 2 opposite faces, and a resistor member extending through said slots 
and between and beyond said sets of refrac. members. 
Pulverizing machine. Sranrton C. Martin. U. S. 1,472,609, Oct. 80. A pul- 
verizing mach adapted for either fine or coarse work, comprising 
a double semi-cylindrical casing, parallel rotary hammers in said 
casing, a mat. inlet pipe leading into one part of the casing, said 
part having also a discharge outlet, a deflector at the top of the 
casing between the two parts thereof, and a removable perforated 
screen over said outlet, through which coarsely pulverized mat. is 
discharged, the hammers in this case being rotated in opposite 
directions. 
Protecting electrodes passing through fire-brick walls. E. A. A. GROENWALL. 
Swed. 53,757, Feb. 14, 1923. The electrodes are cooled at those sections that pass 
through the wall. Extra cooling segments are placed on the wall outside the layer of 
bricks immediately surrounding the electrodes. (C, A.) 
Calcining apparatus. RosBert D. Pixs. U. S. 
1,472,935, Nov. 6. A calciner for the described purpose, 
the same comprising an outer shell, a series of superposed 
hearths arranged therein in staggered relation, a series of 
rabble arms associated with and movable over each of said 
hearths, a rotatable column carrying said arms centrally 
extended through the shell, a bottom hearth for the shell 
situated below the lowermost hearth of the series of hearths 
a distance in excess of the distance between said hearths 
to provide an enlarged combustion chamber, means for 
admitting combustible fuel and air for supporting combus- 
’ tion within the said chamber, a series of rabble arms car- 

ried by the rotatable column and movable over the bot- 
tom hearth of the calciner for advancing calcined mat. to a discharge outlet, and a 
plow-shaped rabble tooth covering for each of the rabble arms associated with the said 
bottom hearth. 














Kilns, Furnaces, Fuels and Combustion 


Surface combustion and its application. W. M. Heppurn. Assoc. of Iron and 
Steel Elec, Engrs., 5, 497- 512(1923).—H. discusses the principles of surface combustion 
and its application to specific furs. The practical utility of combustion involves 3 
considerations: (1) the combustion, (2) the furnace, (3) the supply systems. Surface 
combustion is accomplished by firing an accurate and intimate mixt. of air and gas in 
a multiplicity of minute intensely hot combustion chambers (under-fired refrac. beds 
or refrac. diaphragm burners), causing rapid combustion. Such combustion causes 
large increase in ht. transmission. ‘The desired characteristics of surface combustion 
equipment are discussed; these include: (1) correct and constant ratio of air and gas; 
(2) intimate mixing of air and gas; (3) a restricted and definite controlled zone of com- 
bustion. Automatic proportioning for maintaining control of the combustion zone is 
accomplished by the refrac.-bed type and the tunnel type of firing. The intense temp. : 
is obtained in both by localizing the zone of combustion; in the refrac.-bed type the mixt. 
of gas and air is impinged upon a bed of refrac. granules, and in the tunnel type the zone 
is localized by sudden expansion in a molded tunnel. The hot surfaces of the granules 
or tunnels have an accelerating effect on the speed of combustion. In the refrac.-bed 
type, the burner projects the mixt. into a pocketed bed of refrac., which can be any sub- 
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stance capable of withstanding temps. over 3400°F, while in the tunnel type, an ac- 
curately molded minimum size combustion chamber lined with cement, also capable of 
withstanding over 3400°F, is used. By minimum size is meant the smallest possible 
space in which the mixt. capacity of the particular burner can be burned. Examples 
with figures are given showing the application of these two types to particular furs. 
The refrac.-bed type has been applied to steel heat-treating furs., and the tunnel-type 
to pot melting furs. Stacks are used with surface-combustion systems only as passages 
for flue gases; no draft is required. Pressures required are-1 lb. for producer gas, 8 lbs. 
for coke-oven gas, and 20 lbs. for natural gas, where compressed gas is used. Some htg. 
operations are best performed by surface combustion, while others are better carried 
out by regenerative and recuperative methods. R. J. A. 
Oil firing of ceramic kilns. Sympostum. Ceramist, 3, 77-114(1923).—F. W. 
WALKER. Average coal consumption for 73 16-ft. downdraft kilns burning wall 
tile to cone 10 was 12.8 tons of coal; gas consumption for these kilns 360,000 cu. ft. If 
the coal is considered as having 14,000 B. t. u. per lb. and gas 1000 B. t. u. per cu. ft. 
and assuming equally efficient.combustion conditions, this shows a thermal variation 
of less than 1/2 of 1%. A smaller updraft kiln 10 ft. 6 in. diameter showed a coal con- 
sumption of 8.85 T. as compared with 269,000 cu. ft. natural gas, the thermal consump- 
tion being 8.56% greater with gas than with coal. In comparing the consumption of 
gas with oil when burned in a Dressler tunnel kiln fired to cone J over a considerable 
period and considering the oil as having 142,000 B. t. u. per gallon 20% more oil fuel is 
used, This agrees closely with the experience of 2 other companies where direct com- 
parisons have been possible. Improvements in designs and operation of furs. will 
probably reduce this apparent difference. Comparison of costs: Assuming the thermal 
efficiency of these fuels to be the same, a comparison of burning costs including labor, 
maintenance and sagger breakage charges is made. For this purpose 28,000,000 B. t. u. 
(the equivalent of one ton of coal of 14,000 B. t. u. per Ib.) is taken as a basis of com- 
parison which figure corresponds to 197 gallons of 28 Bé. Penn. oil (thermal value 
142,000 B. t. u. per gallon) 28,000 cu. ft. natural gas (thermal value 1000 B. t. u. per cu. 
f{t.). The total costs for one month are given below. Author states costs given for 
oil are based upon experience of others together with limited personal experience. 
Expressed in per cent: 


Coal —- Gas Gi Coal _— Gas Oil 
Cost of fuel $6.05 $12.60 $12.25 Fuel 46.2 83.5 78.2 
Labor cost - 2.72 1.04 1.04 Labor 20.4 6.9 6 .6 
Maintenance 1.42 .24 .87 Maintenance 10.8 1.6 5.5 
8.0 SAE 


Sagger breakage 2.95 122 1.53 Sagger breakage 22.6 


ees CEU 


Total $13.14 $15.10 $15.69 Total 100.0 100.0 100.0 


The av. compar. values of the 3 fuels for 25 months are as follows: Oil, $16.59, 
129.2%; Gas, $15.25, 118.8%; Coal, $12.84, 100.0%. W. discusses fuel stor- 
age, labor and control devices and the effect of these fuels upon the quality 
of the finished ware. With respect to the latter he is of the opinion that 
with very few exceptions equal results may be had with each fuel. J. A. WiLLtAms 
discusses the use of oil fuelina plant engaged in the manuf. of a white vitrified body 
burned to cone 12 in one fire. The costs of oil burning equipment are given. <A 
13-ft. kiln using 6 burners with average burn of about 44 hrs. used about 1760 gals. of 
oil for‘each burn. A 14-ft. kiln having a greater height than the kiln previously re- 
ferred to and having 8 burners uses about 2300 to 2400 gal. of oil per kiln for a burn of 
about 42 or 44 hrs. duration. Best grade of fucl oil obtainable is used. It has specific 
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gravity of 36 to 49° Bé. Donaip Hagar describes the equipment of a low pressure 
system in use on kilns burning wall and floor tile to cone 10. It has been found that 
the cost is slightly more to burn bisque kiln with oil than with coal. Also, the data 
obtained in another plant of the same company shows that oil fuel costs from $15 to 
$20 less per kiln than natural gas at 45c per 1000 cu. ft The oil used has a thin asphalt 
base with a specific gravity of 24° to 28° Bé. which is very satisfactory for use in cold 
weather. R. L Care describes the use of fuel oil in burning terra cotta kilns. The 
equipment required is stated and theoretical advantages of oil are discussed. No 
factory data is included. F. N. Tucker describes the use of fuel oil equipment in a 
terra cotta plant. No factory data is given. Co OWitk: 
Growing use of oil fuel in ceramic plants. ANoNn. Ceramist, 3, 111(1923).—A 
short list of plants using oil fuel is given and the statement is made that the National 
Porcelain Works, at Sevres. France, is using cil fuel. This has made possible a reduction 
of the period of burning from 25 hrs. required for wood fuel to 16 hrs. for oil. It is 
stated that the oil-fired ovens have given ware of a purer and more uniform color. 
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Tunnel kiln. Louis A. Wirre. U. S. 1,471,875, Oct. 23. A tunnel kiln com- 
prising a continuous lining forming LD graeme Ne dt ison 


a tunnel chamber and an enclosing 
masonry structure forming an in- 
tervening space divided by trans- 
verse partitions, said structure 
having a central zone with com- 
bustion ae a heating-up zone with flues for the circulation of combustion gases 
through such space around the chamber, and a cooling 
zone with air flues for heating air for combustion 
purposes by means of the heat transmitted through 
the walls of the chamber. 

Tunnel kiln car. Harry D. LIniiprince. U. S. 
1,473,152, Nov. 6. Ina vehicle of the class described, a 
load-carrying structure embodying bricks or slabs pro- 
vided on their meeting faces with mortices and tenons, said bricks or slabs being in- 
terlocked and bonded to preclude dislodgment of the bricks under the stresses ot the 
load and upon disintegration, more or less, of the bonding medium, 





























Geology 


Silica in Canada; Its Occurrence, Exploitation and Uses. LL. HEBER CoLE. Pt. 
I. Eastern Canada. Canada Dept. of Mines. Ottawa: Government Printing Bureau. 
126 pp. (C. A.) 

Prepared non-metallics (Consumption and possibilities of development). S. J. 
Coox. Can. Chem. & Met., 7, 226(1923).—This review gives a summary of an investi- 
gation conducted by the Dominion Bur. of Statistics with a view to determining the 
consumption in Canada of prepared non-metallics. The list of minerals covered was 
as follows: Actinolite, arsenic, asbestos, barytes, calcite, whiting, chromite, corundum, 
magnesite, magnesium sulphate, manganese, mica, nitro-alunite, iron oxides, phos- 
phate, pyrites, silica or quartz, sodium sulphate, tale and tripolite. ‘The fields of use 
covered are as follows: fertilizers, medicinal and pharmaceutical prepns.; explosives, 
fireworks and matches; paint and soap industries; inks, dyes and colors; polish and dress- 
ings, pottery, stoneware, porcelain and enamelware, tanneries, artificial abrasives, 
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asbestos products, rubber industry, oilcloth and linoleum, roofing and wallpaper. All 
have detailed tables of statistics and form a very fine report. O.. PHR=O: 


Physics and Chemistry 


_ Mechanical testing of finished ceramic products. M. Gary. Sprech., 56, 429-33 
(1923).—Methods for testing true sp. gr. and apparent sp. gr. are described. The ab- 
sorption is detd. by saturating the test pieces under press. with H:O. Methods for 
detg. the apparent porosity and true porosity are also described. Laminations are 
detected by means of a magnifying glass. The degree of vitrification of elec. porcelains 
are detd. by subjecting test pieces in a soln. of fuchsin in methyl alcohol to a pressure 
of 15 atms. When subjected to this test the dye should not color the specimen. <A 
water soln. of brilliant green may be used in the place of the extremely poisonous methyl 
alcohol soln. Special briquettes are described for measuring the tensile strength. 
Cross-breaking tests are made on 16 mm. by 120 mm. test pieces and the modulus of 
elasticity is detd. while making this test. For testing the resist. of porcelains to impact 
the pendulum methods are employed. ‘The compression strength is detd. by means of 
a hydraulic press. The hardness of ceramic bodies is determined by means of a sand 
blast. This is allowed to act upon the body 2 mins. and the loss in wt. is used as a means 
for comparing different wares. FH ase 
Effect of alkalies on clays and clay products. ANon. Ceramist, 3, 48-55(1923).— 
A brief résumé of our knowledge regarding the influence of sol. salts upon the amt. of 
water of plasticity, the working properties of clay, its drying shrinkage, drying behavior, 
and faults attributable to the presence of sol. sulfates in pottery bodies as well as brick. 
A gravimetric method for the detn. of sol. salts is given in detail with reference made to 
the use of an elec. method. CaWees 
Notes on the crystalline structure of some china clays examined by the X-ray 
powder method. Wutiiam Bracc, G. SHEARER AND J. W. MELLoR. Trans. Ceram. 
Soc. (Eng.), 22 [1], 105(1922).—In practice, it is convenient to use a fine slit !/. mm. wide 
and 1 cm. long to define the X-ray pencil. The photographic plate will then show, if 
it is limited to a strip a little wider than the length of the slit, a series of fine lines, like 
an optical spectrum, and each such set of lines is unique and belongs to one crystal only, 
or to an agglomerate of crystals. HOES: 
Forces of adhesion in solution. II. Coagulation of coarse suspensions. SERGIUS 
WOSNESSENSKY. Kolloid-Z., 33, 32-4(1923); cf. C. A., 17, 1872.—The coagulation by 
common electrolytes of coarse suspensions of kaolin, Al(OH)3, and Sb:O; was studied: 
No single electrolytes, with the exceptions of Ca(OH): and Ba(OH)s, had any coagulat- 
ing effect. Marked coagulation occurs with the simultaneous action of bivalent or 
tervalent metal salts and caustic alkalies, e. g., BaCls and NaOH, or AlCl, and NaOH. 
These materials form difficultly sol. hydroxides, which are adsorbed on the surface of 
the particles of the suspension and cause coagulation by changing the forces of adhesion 
and cohesion. Materials such as NH,Cl and tartaric acid which hinder the formation 
of hydroxides disturb the coagulation. The thickness of the absorbed hydroxide is 
estd. to be of mol. dimensions. i BE. (GAD 
Experimental studies of the coagulating powers of electrolyte series. AGNES 
IVANITZKA AND I,. ORLovA. Kolloidchem. Bethefte, 18, 1-38(1923).—The coagulating 
powers olf several series of electrolytes were studied with the following hydrosols: nega- 
tive—mastic, sulfosols of AseS3 and Sb2S;, S, Au, Pt, Berlin blue, MnO: and Fe(OH); 
positive—Fe.O;, AlO;, CroO3; and AgBr. In general, the anion series with a const. 
cation is antivalent for negative sols and convalent for positive sols, whereas the cation 
series with a constant anion is convalent for negative sols and antivalent for positive 
sols. Comparative studies of electronegative suspensions of coal in alkaline media 
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and electropositive suspensions of FeO; in acid media were made with true sols and on 
marked differences were observed in their ability to coagulate by electrolytes. The 
following stibstances were added to the dispersion medium of the suspensions to de- 
termine their effect on their coagulation by electrolytes: MeOH, AcH, glycerol, Na 
protalbinate, dextrin and gelatin. Nonelectrolytes affect the stability of the suspensions 
as well as the rearrangement of the electrolyte series in their coagulating powers.. Co- 
agulation is considered to be not simply the result of physical factors, 7. e., surface tension, 
dielec. const., etc., but of relations among all components of the coagulating system, 
1. €., disperse phase, dispersion medium and electrolytes. PeENekK. (C42) 
The transition in case of mechanical subdivision of crystalline hydrates of the water 
of hydration into adsorbed water. TI. Hactwara. Kolloid Z., 32, 154-6(1923).— 
Al,O3.3H2O and quartz dried to const. weight were ground in a colloid mill and then kept 
at higher temps. in the desiccator. Weighing showed that at a sufficiently fine state of 
subdivision of Al,O3.3H.2O its water of hydration loosens its firm bond and assumes the 
‘properties of adsorbed water. (C. A.) 
Physical chemistry of the crystalline state. F. KOrBER. Z. Elektrochem., 29, 
295-301 (1923).—An address on X-ray analysis and the study of solids. H.J.C.(C. A.) 
Fusion, solution and ionization. W. F. Snort. N. Zealand J. Sci. Tech., 5, 
43-5 (1922).—A short discussion in which these phenomena are considered as essentially 
the same and explained on the basis of radiation hypothesis. Aes Sses As) 
Acid borates of sodium. I. F. Ponomarseyv. J. Russ. Phys. Chem. Soc., 49 [1], 
229-40(1917).—By employing the principle established by Tammann (C. A., 8, 2971) 
P. succeeded in prepg. cryst. borates contg. a greater proportion of B,O; than that in 
borax (Na20.2B2.03). This was accomplished by htg. fused mixts. of borax and anhyd. 
BO; in a Pt boat placed horizontally inside of a hard-glass test-tube. The heating 
being restricted to one end of the boat, a slowly falling temp. gradient was obtained 
along the fused mass, and the crystn. of the desired borates started at the point possess- 
ing the optimum temp., which lay in the middle region between the molten fluid at the 
heated end and the solid vitreous portion at the cold end. Since at the temp. of for- 
mation of the cryst. nuclei the mixt. is extremely viscous and the motion of the crystals 
very slow, it was possible to measure, with a thermocouple, the limiting temps. of the 
eryst. formations. Chem. and crystallographic studies were made of mixts. of the oxy- 
borates Na20.3B203 and Na2O.4B203 so obtained. W.2As Pate. Ay) 
The third principle of thermodynamics and some of its consequences. A quanti- 
tative application of Berthelot’s principle. Vi. A. Kistyaxovski. J. Russ. Phys. 
Chem. Soc., 53, I, 247-55(1921).—A quant. formulation of Berthelot’s principle of maxi- 
mum work was made which permits of broad applications to the detn. of such quantities 
as the heat of transformation, the free energy of compds., etc. A restatement of Ber- 
thelot’s principle is briefly given as: ‘‘For every transformation of substances, chem. 
or phys., a characteristic point may be found by varying the temp. and pressure at 
which point A, = Q,, 2. e., the free energy = the heat of transformation, and at the 
same time dA /dT = 0, or, when the Ist deriv. of the free energy to the temp. (the temp. 
coeff. for the given point) is also = 0.” Nernst’s theorem presents a special case of 
the above postulate, namely where J = 0. ‘The application of the above principle 
also leads to the equation g = T(dA/dT), where g is the heat of the side process accom- 
panying the chem. reaction. ‘This leads to the condition in which with small increase 
in temp. Q becomes either greater or less than A. By using the last equation the 
temp. coeff. of galvanic elements can be calcd. from the heats of fusion of ice and Hg. 
It also gives a simple formula for the latent heat of vaporization of poorly associated 
liquids (cf. following abstr.). The general problem of the max. work which can be 
obtained from any given reaction is discussed. ~ - vith Go shot eC A .) 
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Latent heat of vaporization. Vi. A. Kistyakovsxu. J. Russ. Phys. Chem. Soc., 
53, I, 256-64(1921).—A new formula forthe calen. of the heat of vapn. of unassociated 
liquids was worked out by applying the 8rd principle of thermodynamics (cf. preceding 
abstr.). The formula is JQ = RT 1n RT, which states that for unassociated (or poorly 
associated) liquids, whose vapors at the b. p. have the normal mol. wt., the heat of 
vapn. = the vol. of the vapor multiplied by the natural log of the same vol. J is the 
mech. heat equiv. in joules, Q is in large cals., the gas pressure is in atm. and the vol. 
ince. Satisfactorily agreeing values for Q were calcd. by the use of this formula for 
74 poorly associated liquids which includes all of those given in Landoldt-Bo6rnstein, 
Phys. Chem. Tabellen, 1912, 834-42, in addn. to some others of previous Russian data. 
The new formula does not contain any empirical factors and it is offered by K. as the 
law of the latent heat of vapn. for unassociated liquids at their b. ps. and at 1 atm. pres- 
sure. Wi Ay PACs) 

The behavior of pumice stone during the dehydration of organic liquids. ARMIN 
SEIDLENBERG. J. Assoc. Official Agr. Chem., 7, 98-106(1923).—Pumice stone, or any 
substance consisting of small particles or having numerous fine capillary openings, has 
a greatly increased tendency to adsorb liquids and gases, particularly after being heated. 
The wt. of material in this condition is affected to a marked degree by changes in temp. 
and pressure. It gains wt. after being heated while in a desiccator, and also during the 
process of weighing. For this reason also it readily adsorbs moisture from the atm. or 
from liquids spread over it. This adsorbed moisture is held very tenaciously and can 
only be removed by heating the pumice to redness. It appears that the presence of this 
adsorbed moisture has a decisive effect in accelerating the decompn. of org. residues 
distributed over the pumice. When the pumice is heated to redness before being used 
and all the moisture thus expelled, an approx. const. wt. may at times be obtained due 
to the balancing effect of 2 opposing errors. ‘This const. wt. may or may not be correct 
and checks can usually be secured only by prepg. all the pumice used under identical 
conditions. Where the pumice is dehydrated at the comparatively low temps. used for 
the evapn. of the liquid it is not possible to secure significant results that will indicate 
the true amt. of solid matter present. If too low a temp. is used not all the H2O is ex- 
pelled, particularly in the presence of viscous material. With higher temps. it is not 
possible to secure a distinct end-point that will clearly distinguish between the loss due 
to the decompn. of the solid and that due to the evapn. of the liquid portion, and it is 
not possible to attain a significant ‘‘const. wt.’’ that indicates the correct result. 

JPACKSCrAS) 
PATENTS 


Mica, asbestos, and like compositions. PLavuson’s (Patent Co.), Lip. Brit. 
193,520, Nov. 29, 1921. Residues of mica, asbestos, talc, and similar silicates are partly 
or wholly converted into the colloidal state by high-speed mech. disintegration, pref- 
erably in a colloid mill as described in 155,836 (C. A., 15, 1788); the colloidal soln. is 
subjected to ultrafiltration, dried iz vacuo, and molded under pressure. Dispersion- 
accelerators such as colloidal silicic acid, alkali silicates, colloidal ZnO, aluminates, sul- 
fite-cellulose liquor, gum arabic, and tannin may be employed. Fillers or binding 
agents such as rubber, natural or artificial resins, drying oils, olein, and finely divided 
clay may be added to the silicate either before or after disintegration. (Comsi 


General 


_ Burning wood for heating steam boilers. PIERRE Prévost. Rev. Mat. Constr. 
Trav. Pub., 168, 204—5(1923). LAN 
Asbestos industry, S. Africa. ANon. Mining & Eng. Jour., 34, 465(1923).— 
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S. Rhodesia has recently become an impt. producer of asbestos, averaging some 12,000 
T. annually; further important deposits are being developed in the Transvaal and Natal; 
also Mozambique. Only 2 or 3 plants in S. Africa make finished products, The raw 
mat. is first crushed and fiberized, and all foreign elements eliminated without destroying 
its fibrous qualities. It is then beaten to a pulp and mixed for about 15 min. with Port. 
cement. If red tiles are to be made, a small quantity of powdered red iron oxide is 
added. ‘The mixt. is carried by flumes to a mach. which turns out the pulp in large 
slabs. ‘These are placed in an edge trimming mach. for squaring or cutting into tiles, 
and thence to an hydraulic press, where the slabs are pressed between steel plates. The 
- finished slabs or tiles are then ‘‘cured”’ by being kept in a drying shed for about 2 months, 
after which they are ready for a variety of industrial uses. The mach. which converts 
the pulp into slabs is most interesting in its opern.; one of the rollers picks up the abses- 
tos-cement pulp and spreads it layer upon layer on an endless traveling belt. From 
this it passes to a steel collecting drum; when the pulp is of sufficient thickness a bell 
rings and the operatives strip it off in the large slabs. Sheets may thus be turned out 
in varying thicknesses—say from one-eighth to one inch—by increasing or reducing 
the number of layers of pulp. Millboards made entirely of asbestos fibre are also made, 
and for this and the asbestos-cement products there is a great variety of uses, apart 
from bldg. purposes, such as door panels, chair seats, cattle and poultry troughs, road 
signs, filing cabinets, table-tops, basin and dishes, school blackboards. O. P.R. O. 

A visit to the potteries of Norway, Sweden and Denmark. Docar Sincu. Trans. 
Ceram Soc. (Eng.), 22[1], 29(1922-23).—“The Porsgrund Pottery Factory’’ was estab- 
lished in 1885, by the Norwegian Govt. ‘The body mixt. consists mainly of feldspar, 
quartz,and chinaclay. ‘The machinery which is used for pugging the body mats. for mfg. 
hollow ware and flat ware is very economical and scientific. One man and one boy can 
make 1500 plates in a day. ‘The stove room is also of quite a new type. Each room 
has 20 compartments and each compartment is divided into 10 shelves, erected on a 
4-wheel wagon. When the goods are dried the whole compartment is pulled out and 
brought to the lift by which it is carried down to the first floor, whence it is taken to the 
bisque oven. All stoves for drying purposes are on the top floors and utilize the surplus 
heat given out by the kilns while cooling. Another process, a German patent, is for 
engraving steel instead of copper plates, for printing purposes. The Rorstrand factory 
at Stockholm specializes in mfg. porcelain for elec. purposes. These insulating fixtures 
are made of a mixt. of white-burning clays, feldspars and flint. Articles like wiring 
fixtures, knobs, cleats, receptacles, attaching plugs, and switchboards are made by the 
“dust press’ method. ‘The presses are very simple, each making from 1500 to 38000 
pieces in a day, according to the size of the piece. All these pieces are finished by one 
firing. Each piece is sent to the testing shop where it is elec. tested. Most of them 
are tested by a very high tension current of from 2000 to 4000 kw. In Hoganas, there 
is one of the largest concerns for refractory goods in Sweden. ‘This factory also manu- 
factures all sorts of acid jars and sanitary ware. ‘The mats. from which the silica bricks 
and slabs are made are quartz, sand, fireclay and quartzite. The Bing and Grondahl 
Porcelain Works are located in Copenhagen. "They have charming pieces of statues 
and cryst. glazes; almost all the figure work has been copied from the Royal Museum 
from the models of Thorwaldsen’s works, the famous Danish sculptor. Here they are 
making expts. for firing their goods with liquid fuel. They make hotel and ship ware, 
which are generally sold to Spain, France, England, and South America. The Royal 
Copenhagen Factory has a special reputation in the pottery world for its under-glaze 
colors. A few years ago, the factory purchased a new plant for crushing and grinding 
the raw mats.; this is worked by only two men. ‘This factory has its own special color- 
mfg. branch, which is run by a skilled and trained man. By the use of pure Norwegian 
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and Swedish feldspar and quartz, and the finest English china clay, the most charming 
and attractive goods are manufd., and on them life-like paintings of birds, fishes, animals 
and water or landscapes, or figure subjects are painted in elegant and admirable under- 
glaze or enamel colors, such as cobalt blue, peacock blue, pink, crimson, greys and greens. 
Special attention has been given by the Danish factories to the manuf. of saggers. Two 
pug mills are erected for thoroughly pulverizing and mixing the clay and the grog to- 
gether. One pug mill is vertical and one is horizontal. H. F.S. 
The Danish ceramic industry. Cari Jacopsen. Trans. Ceram. Soc. (Eng.), 
22 [1], 20(1922-23).—Boring operations, carried even to the greatest depths at various 
places all over the country, have yielded evidence of comparatively recent sedimentations 
only. China clay, high-grade refrac., white burning plastic clay and coal are nowhere 
to be found in Denmark. Clay suitable for bricks not of very good quality is found in 
large quantities all over the country. The 200 brick plants of the country produce, in 
normal times, from 400 to 500 millions annually. In addition to bricks, the brick plants 
also produce roofing tiles and drain pipes. Bornholm possesses a fairly large deposit 
of pure china clay. It was formerly used for making china. It is too ferruginous to 
produce an absolutely white porcelain. Nowadays, it is used for earthenware, in the 
manuf. of paper, and finally for mixing with fireclay to make refrac., clinkers and sag- 
gers. Fireclay of a good, though not of the very best, quality is found in many localities 
in Bornholm. ‘The Danish common pottery indus. is represented by about forty small 
works, which turn out both glazed and unglazed ware. Of far greater interest is the 
artistic ware, with a porous body, which by close codperation with native artists of dis- 
tinction, has now attained a high standard. Modern Danish earthenware is produced 
at the ‘Alumina’? Works, which are associated closely with the Royal Porcelain Works. 
The concern is now known as the “Copenhagen Fayence Factory.” ‘The biscuit ware 
is fired in a newly erected, continuous, gas-fired Mendheim kiln. A highly important 
indus. development was initiated by Bing and Grgndahl in the manuf. of tech. porcelain, 
particularly for elec, purposes. Another concern, the Dansk Porcellanisfabrik, of Kast- 
rup, in Amager, also manuf. electro-technical porcelain. Ho Gas 
Kaolin. Anon. Mining Operations, 81-2(1922).—Considerable development 
work was effected, 1922, of the kaolin deposits of Amherst township, P Q.; length of 
prospecting drifts and cross-cuts totaling 1250 ft.; a large quantity of kaolin, contg. 
an average of about 50% of white quartz sand has been blocked out. The very ingeni- 
ous method of mining adopted to bring the crude clay into soln. underground, and to 
pump this thin pulp from a pump situated in the main drift, to the surface, is really 
underground hydraulics. The pump installed is a 3-in. two-stage Morris centrifugal 
sand pump, directly connected to a 60 h. p. elec. motor; the capacity of the pump, at 
1200 r. p. m. would be 300 gal. a minute, containing 10% of solidmatter. The thin 
pulp from the pump goes into a settling cone, 8 ft. in diam. in which the coarse sand 
drops to the bottom and the clay and fine sand in suspension overflows with the water 
into two sets of troughs each 1000 ft. long, along which the fine sand falls and settles 
on the bottom, and the jet of water holding the clay goes to eight large settling tanks, 
the largest of which measures 75 x 72x 7 ft. After drawing off the top liquid, the settled 
pulp which now holds 30% china clay, is pumped to the filter-presses under a pressure 
of 100 ibs. per sq. in. ‘The filter-cakes, which contain about 25% moisture, are placed 
on racks, and wheeled on cars, into a drying chamber through which circulates a current 
of hot air. When completely dry, the cakes are broken up and put in the bin, ready 
for the market. O..P. Re: 
In burning carbon which is formed first, carbon monoxide or carbon dioxide? 
Cary KuuiBerc. Teknisk Tids., 53 (Kemi), 41-6(1923).—Coke was heated in a current 
of air under proper exptl. control and the CO and CO; were detd. Both CO and CO: 
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were formed directly from the C and neither one can be considered as primary with 
respect to the other. ‘The relative amts. depend upon the temp. With an increase in 
the temp. there was a relative increase in the COs. For 360° the figures reported indi- 
cate that there was 1 part CO to 4 parts COx. The burning of the CO to CO, is a rela- 
tively slow reaction and in the course of the expt. (360° series) only about 10% of the CO 
formed was oxidized. ‘This work is in reply to the theories of Aufhauser at present de- 
bated in the German journals. (Cf. book reference under A. in C. A., 16, 1811.) 
ASRIRE (GA) 
Research, an industrial investment. H. E. Howe. J. Am. Leather Chem. Assoc., 
18, 465—75(1923).—A plea for research in fundamentals. Instances are cited of the 
great rewards attending persistent research. Je AL Wee tae) 


PATENTS 


Retort for the distillation of shale, bituminous coal, and other materials. CLAUDE 
M. GARLAND. U. S. 1,473,616, Nov. 18. In a device of 
the character described, a substantially horizontally arranged 
cylindrical retort, a charging device located near one end of 
the said retort, a discharging device located near the opposite .\ W 
end of the said retort, a false head near the discharge end of . rh 
the said retort, ari aperture for the discharge of material i 
located in the said false head and a gate for varying the 
opening of the said aperture. 

Pottery, bricks, etc. M. BaccHIOLELLI and A. MEIFREE-DEVALS. Brit. 196,342, 
Jan. 14, 1922. Igneous rocks such as lava, basalt, dolerite, greenstone, etc., for use in 
pottery and making brick and tile, are crushed to powder and agglomerated under 
the influence of heat (with or without the addn. of impoverishing substances such as 
chamotte, quartzite, sand, etc., or fluxes) at a temp. lower than their own m. ps. The 
rock may be crushed to powder and porphyrized and if desired mixed with impoverishing 
materials and H.O added to form a paste. It is then shaped by any known process 
either in the mold with or without pressure or in the lathe or by pouring in the state of 
slip in an absorbing mold. After being finally fashioned, it is dried and fired at the re- 
quired temp. Other processes are stated. (C. A.) 
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the Editor of Chemical Absiracts by coéperative agreement, 
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Ceramic mosaic: standardized sheets and patterns. AssociaATED TILE MFcRsS. 
(Beaver Falls, Pa.) Arch. Forum, 29 [5], 248-9(1923).—This mfg. catalog includes 
borders, all-over patterns, and diapers of various sorts, illusd. in color with sizes of the 
sheet units which are to be had. It represents the first fruits of standardization work 
carried out among ceram. mosaic mfgrs. through the assoc. Fle 


Cement, Lime and Plaster 


The actual uses of alumina cements. Epwin C. EckxEey. Concrete, 23, 175-6 
(1923).—Alumina cement of Amer. mfg. will be on the market in important tonnages 
from next spring onward. It has been manufd. and used in Europe in commercial 
quantity for several yrs. The alumina cements have been used in 2 different fields, each 
employing primarily one of its 2 exceptional qualities: (1) its resist. to chem. attack; 
(2) the great rapidity with which it attains max. strength. ‘This article deals with re- 
sist. to chem. attack only, a later one to treat on quick-setting properties. A French 
railroad found difficulty with Port. cement in masonry work in tunnel construction in 
regions of alkali-water. B1ep worked out these low-index alumina cements to fit this 
particular trouble some 15 years ago, and solved the problem. (See following abstract. 
Also Ceram. Abs., 2 [5], 91(1923).) ‘Three cases are cited where concrete of alumina 
cement resists the action of sea water better than that from Port. cement. A number 
of plants engaged in various branches of the chem. indus. have tried and are still trying 
alumina cement for tank linings, drip boards, etc. In some of these uses it has succeeded 
and will have a utility, in others it has failed just as badly as all of its predecessors, 
Port. cement included. HSU Beats 

New cements and old, and what we may do with them. Epitor. Concrete, 23, 
173-4(1923).—An article on quick-hardening cement (alumina cement) is quoted from 
Concrete and Constructional Engr. (London) in which it is concluded that it is “not 
without value to the user of Port. cement that the appearance of a rival cement in the 
market may stimulate research and possibly lead to the production of Port. cement with 
quick-hardening qualities.”’ / based Ba 2 

High-alumina cement. J. Biep. Revue Universelle des Mines, July 15, 115 
(1922).—Aluminous cement is essentially a cement in which the alumina content is 
greater or at least equal to the silica content. Ordinary Port. cement has been found to 
be attacked and decomposed by sea water and in tunnels and other masonry exposed to 
ground waters contg. calcium sulphate or magnesium sulphate, it has been found to de- 
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teriorate and decompose. ‘This deterioration has been explained by the formation of 
the sulpho-aluminate of lime which crystallizes with 32 moles of water and the enormous 
increase in volume breaks down the structure. Pozzolini cement cannot be successfully 
used where it is warm or damp. In his researches, Vicat discovered that any cement 


silica + alumina 
with an index or ratio GS ae greater than 1 would not be decomposed by sea 
lime ++ magnesia 


water. ‘The aluminous cements have an index exceeding 1. ‘Tests of CaO, Al,O; and 
3CaO, 5A1.0;, the principal aluminates present in this cement, made by P. A. BaTEs 
(Bur. Stand., Washington) show that the addn. of gypsum reduces the strength. ‘The 
time of setting varied, the initial set being from 25 min. to 5 hr. and the final set from 
50 min. to 7 hr. A test piece made of neat cement attained a strength of 25 kg. in 24 
hr. and 56 kg. in 28 days. The mortar attained an equal strength of 24 kg. in 24 hr. 
but only 50 kg. in 28 days. In compression the mortar reached a strength of 250 kg. 
in 25 hr. and 400 kg. in 7 days, and 500 kg. in 28 days. These mono- and semi-calcium 
aluminates give an almost instantaneous set if mixed with as little as 1% of lime or 3% 
Port. cement. Bates confirmed the general fact that this cement is stronger in a mortar 
than pure, and stronger in a concrete than in a mortar. ‘The set of aluminous cement 
commences in about 4 hr. and is complete in about 7 to 8 hr. The hardening is very 
rapid and in 72 hr. one can guarantee a concrete as strong as can be made using Port. 
cement in 90 days. Added to this is a resist. to decompn. Contrary to other cements, 
aluminous cement starts hardening on the interior and progresses to the outside. It 
has a coeff. of elasticity, almost twice that of ordinary cement. <A typical analysis is 
as follows: Silica, 10 to 12%; Alumina, 40 to 45%; Lime, 35 to 40%; Iron oxide, 15 
to 20%. The index of this is better than 1.25. Ordinary Port. cement has a silica 
content of 20 to 22%, alumina, 6 to 8%, and lime, 64 to 65%. Aluminous cement is 
produced by fusion either in an elec. or water-jacketed blast fur., or by clinkering in 
a rotary fur. A mixture of bauxite and limestone is used. In the blast fur., the iron 
oxide of the bauxite is completely reduced to steel which has a m. p. above that of the 
cement, and in order to tap it from the fur. a large excess of coke and a hot blast is 
necessary. This has lead to the introduction of heat interchangers. In the manuf. 
with the elec. fur. the chief difficulty is the low condy. of the alumina and limestone 
requiring the use of the arc fur. resulting in excessive current and electrode consumption. 
The rotary kiln is not so readily adaptable to the manuf. of this cement because the 
aluminates desired do not form readily below the fusion temp. which is much higher 
than that required for clinkering Port. cement. The rotary kiln would be best if re- 
fractories could be found to withstand the molten cement. ‘There is a possibility of 
burning the cement mixt. in kilns such as are used for refrac. bricks. The mixt. would 
be made into bricks and held at a temp. just below the fusing point until vitrification 
took place. See preceding abstract. Heel webs 
Good mortar, mortar joints and mortar colors. ANON. Concrete, 23, 97(1923).— 
The essentials of good mortar are: (1) It should be dense and non-absorbent. (2) It 
must have a sufficient compressive strength to withstand pressure in the wall without 
crushing. (3) It must attain strength rapidly. (4) It must be reasonable in cost and 
easily obtainable. (5) It must possess good working qualities. (6) It should look well. 
(7) It should endure permanently. Mixts. and methods for attaining these results are 
briefly described. abd hae § & 
The Spanish cement tile industry. FRANK ANDERSON HENRY. Concrete, 23, 
98(1923).—Annual production of factories in Spain exceeds 300,000 sq. m. of concrete 
tile. Cement tiles are used for floors in place of wood. Ordinary natural colored tile 
are used for warehouse and factory floots and colored mosaic tiles for residence floors. 
The process of mfg. is described. ” RTO 
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Material dealer furnishes concrete ready mixed. ANON. Concrete, 23, 99(1923).— 
A brief description of a central mixing plant. Concrete must be used within 45 min. 
from time it is mixed. | tyey hess & 
How to make concrete roof tile. CRAWFORDSVILLE FouNpDRY Co. Concrete, 23, 
120-1(1923).—Specifications for mats., proportioning, machine operations and curing 
are described and details of equipment illusd. bas owt & 6 
Pittsburg, Calif. road tests. ANON. Concrete, 23, 126-7(1923).—Tabulated 
results of tests of 13 diff. sections of concrete road giving a total computed cost including 
maintenance plus original cost. bead BS be 
Cost of reinforced concrete for lighter use in buildings. ANoN. Concrete, 23, 1383-5 
(1923).—A discussion of the economies of reinforced concrete skeleton construction as 
compared with masonry bearing wall construction. PoiecH: 
Regulating setting time of Portland cement. ANon. Can. Eng., 45 [20], 485-7 
(1923); also 45 [21 ], 509-11(1923).—These articles form an abstract of Pamphlet No. 5, 
Brit. Port. Cement Research Assn. Experiments showed that higher temps. in the 
mass cause quicker setting. ‘The setting process is more or less suspended around the ~ 
f. p. of water. Increased propns. of gaging water in the mix cause somewhat slower 
setting. Pure, dry air has no effect upon cement samples but after about 20 weeks 
of exposure to the moist air of England, cement becomes practically inert, giving a loss 
on ignition about the same (14-15%) as set cement. Higher alumina contents and 
finer grinding both speed up the time of set. Various sol. salts have different effects; 
sea water for gaging slows up the setting somewhat. Exposure to moist CO2 causes 
remarkable increases in setting speed, and also changes the character of the hardened 
mass. Water of crystn. is absorbed from salts by dry cement in contact with them, 
causing a retardation of set. Of many salts added, alkali carbonates had a marked 
accelerating effect on setting. Gypsum is uncertain and irregular in its effects as a re- 
tarder of setting. Boils 
Tests of caustic magnesia made. from magnesite from several sources. P. H. 
Bates, Roy N. YOUNG AND Paut Rapp. Bur. Stand., Tech. Paper 239 (Abstract).— 
The properties of oxychloride cement have been studied, particularly in reln. to the 
source (or properties) of the magnesite ores, conditions during the calcining process, and 
various oxychloride cement mixts. Ore from Greece, from 2 diff. sources in Calif., 
and from the State of Wash. were used, as these were representative of the chief sources 
of supply for this country. They include 2 diff. types of ore, the first 3 being amorphous, 
and the last cryst. Each ore was crushed and sepd. into 3 lots, differing only in size 
of particles. Size 1 contd. the particles which passed a 1-in. screen, but was retained on 
a !/,-in. screen; size 2 passed a !/,-in. but was retained ona No. 4 sieve; and size 3 passed 
a No. 4, but was retained on a No. 8 sieve. Each lot was then calcined in a 3 by 30 ft. 
rotary kiln under fixed conditions throughout the opern. ‘The temp. range, including 
all burns, was from 700 to 1100°C. After grinding the caustic magnesia (the product 
from the kiln), the fineness, sp. gr., wt. per cu. ft. (loose and packed), loss on ignition, 
carbon dioxide content, and index of refraction were detd. There was difficulty in detg. 
the fineness, particularly in the use of the No. 200-sieve, on account of the finest particles 
of the very active magnesias adhering to the screen or agglomerating into larger particles 
during the opern. There were wide differences between loose and packed weights per 
cu. ft., which brings out the importance of weighing caustic magnesia, when making. 
up mixts., rather than measg. by vol. as some do. Although a min. and max. carbon 
dioxide content has often been used in specifs. for caustic magnesia, no reln. was found 
between this constituent and the behavior of the oxychloride product. ‘The index of 
refraction gives promise of being valuable in detg. degree and uniformity of burning, 
but will not indicate changes in the mat., occurring during storage, that have a marked 
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effect on the properties of the cement. It was necessary to ‘‘age’’ some of the very ac- 
tive magnesias to make them usable. Caustic magnesia from each lot was used in 
mixes prepd. according to 3 flooring, 2 stucco, and one lab. test formula. Only one 
concn. (22 Bé.) magnesium chloride soln. was used for mixing with the dry mat., as this 
concn. is conceded to be the best for general use. Service tests were made in conjunc- 
tion with the lab. tests. The consistency of the wet mixt. (excepting the lab. test mix) 
was such as is generally used in practice, and was kept the same in all cases, as nearly 
as possible. The service tests consisted of the laying of flooring panels; erection of 
stucco panels, all exposed to actual service conditions; and subsequent observations, 
including meas. of linear changes. Three types of specimens were used in making 
strength tests. The briquette (of the shape used in the standard strength test for Port. 
cement mortar), for tensile strength; a } / 2 by 2 by 13-in. bar for transverse strength; 
and a 2 by 4-in. cylinder, for compressive strength. In order to get an indication of 
the effect of intermittent wetting and drying of the set stucco during its early life, such 
as the material generally receives from exposure to the weather, specimens were tested 
in the following manner. After storing 21 days in the laboratory air, they were placed 
in water for one day, followed by one day in air under certain temp. and humidity 
conditions. This cycle of water and air storage was repeated twice, and after an ad- 
ditional day in air (making 28 days in all), the strength tests were made. Also, linear 
changes, resulting from this treatment, were detd. The lab. specimens for expansion 
tests were 1/ 2 by 2 by 13-in. bars. The meas. were made by means of a 10-in. Berry 
gage. The results show that the various ores used require different conditions of 
calcination in order to produce caustic magnesias of approx. the same quality. Very 
light burning produces a magnesia which is too active for use in the customary oxy- 
chloride cement mixts. without “aging”’ or the use of a retarder. An increase in the de- 
gree of calcination increases the time of set of the magnesia. Also, the deg. of calci- 
nation affects, to a great extent, the strength, water resistance, and vol. change of the 
set cement mixt. However, there are other factors which influence these properties 
nearly as much if not more (within reasonable limits) than the burning. By the use 
of different types of aggregates with a magnesia, products very. different in behavior 
under test, may be obtained. Also, by changing the proportion of given aggregates, 
the products may be made to differ widely. Therefore, a magnesia considered good 
in quality may be made to give very unsatisfactory results, and one considered very 
poor often may be made to give excellent results. (The complete paper may be pur- 
chased from the Supt. of Documents, Government Printing Office, Washington, D. C., 
price 10c.) Hak: 
Proper handling of lump lime. ANon. Contract Rec, and Eng. Rev., 37, 1071, 
(1923).—When using a quick-slaking lime, if insufficient water is added, the paste is 
not as plastic and works short. It feels slightly gritty, and has a yellowish tinge. The 
temp. of the mass is raised considerably above boiling point, and a new chem. reaction 
takes place. ‘This results in a formation of a subs. which absorbs carbon dioxide at a 
rapid rate, and thus hardens before it may be used. Exactly what this new compound 
is, has not been definitely detd., but the result is well known by those who use lime. 
In the case of “drowned” lime, the excess of water has absorbed too rapidly the ht. for 
_ Slaking, and the change from quicklime to paste is retarded. When the paste is formed 
it is thin and watery and unsatisfactory. A good lime putty, properly prepd. and al- 
lowed to age or soak for some time previous to its use, makes a mortar or plaster that 
is easily applied; aging the paste imparts to it a degree of smoothness not otherwise 
obtained. OP sik.O: 
Effect of organic decomposition products from high vegetable content soils upon 
concrete drain tile. G.R.B.Ewuorr. J. Agr. Research, 24, 471-500(1923).—Concrete 
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tile as at present made breaks down in all peat soils or when exposed to the action of 
peat waters. The more porous the tile the more rapidly it disintegrates, and an acid — 
soil aids in the disintegration. A high percentage of lime in the soil delays but does 
not stop the decompn. of the tile. Methods are described for increasing the permanency 
of concrete tile in peat soils. W HAR CCA) 
BOOK 

Nineteen Stories of Lime. TRADE PuBLICcATIONS. ‘The title of a new book issued by 
the Central Division of the National Lime Association illustrating the various uses of 
hydrated lime in concrete construction. ‘The various advantages which are attributed 
to the use of hydrated lime in concrete are: watertightness, workability and resilience. 
5S A ees oF 


Enamels 


PATENT 


Method of marking enameled ware. Emit S. DENK. U. S. 1,473,903, Nov. 13. 
The method of marking enamel ware, comprising coating the enameled 
surface over the area to receive the mark with tacky material, applying 
to the coating an enamel, again coating the coated surface partially or 
wholly with a tacky material, applying to the part so recoated an enamel, 
and treating the ware to render the composite mark permanent. 


Glass 


On the refractive index changes in optical glass occasioned by chilling and temper- 
ing. F. I'wyMan AND F. Smmgon. Jour. Soc. Glass Tech., 7 [27], 199(1923).—The 
changes in refractive index due to the tempering and chilling of a dense barium crown 
glass and a borosilicate crown were detd. ‘The data is given and the results are plotted. 
Conclusions: (1) It has been established that the effect of chilling the dense barium crown 
glass and borosilicate crown samples referred to may be the lowering of the refractive 
index by as much as 0.004 in the case of the former, and 0.0013 in the case of the latter. 
(2) This lowering of refractive index is removable by htg. to a temp. for a length of 
time which have been ascertained for certain cases; (3) If the dense barium crown 
glass be cooled from the annealing temp. slowly under pressure, and measured not 
under pressure, the resulting refractive index is higher than when it is similarly cooled 
free from pressure, by amts. of the order of 0.00035; (4) The effect under (3) above seems 
to us to require further investigation for its complete elucidation, but for practical © 
purposes the main effect of the chilling alone appears of importance; (5) It is clear that 
a want of homogeneity could be produced by molding, owing to surface chilling, which 
requires for its removal a longer maintenance at the high temp. than will suffice to re- 
move elastic stress from the homogeneous sample. Jas 

A note on the suitability of quartzose residues for glass manufacture. D. J. REEs. 
Jour. Soc. Glass Tech., 7 [26], 180(1923).—The residues from the crushing plants in the 
Kolar Goldfield, Mysore, India, were examd. for the purpose of detg. their suitability 
for making glassware. ‘This investigation indicated that residues such as those from the 
Kolar Goldfield would be a satisfactory raw mat. for use in the manuf. of common 





glassware when freedoin from color is unessential. ERLE RS 2 
The year in review in the world of glass technology. W. E. S. TurNER. Jour. 
Soc. Glass Tech., 7 [26,] 182(1923). JiiGee: 


The physical properties of boric oxide containing glasses and their bearing on the 
general problem of the constitution of glass. S. ENGLISH AND W. E.S. TurNER. Jour. 
Soc. Glass Tech., 7 [26], 155(1923); see Ceram. Abs., 2 [12], 275(1923).—Measurements 
were made of the thermal expansion, the refractive index and dispersion of two series 
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of sodium borosilicates, the first series contg. approx. 20% of sodium oxide, the second 
10%. Ineach case the silica present was progressively substituted by boric oxide until 
in the 20% Na:O series as much as 43.7% B2Os was present, and in the 2nd series 46.07 %. 
Results show that the linear relationships between chem. compn. and phys. properties, 
which had been found to subsist over a considerable range for many types of glasses, 
do not hold in the case of the sodium borosilicate glasses. Minima occur in the thermal 
expansion curves, and max. in the case of the density and refractive index, as also in the 
case of the annealing temp. The detd. results on thermal expansion show that Winkel- 
mann and Schott’s thermal expansion factors clearly do not hold for the boric oxide 
glasses, except over a very limited range. On practical grounds, the value of boric 
oxide for the prepn. of glasses of low thermal expansion is shown to be limited, since 
beyond a certain amt. the expansion increases instead of decreases. Various theories 
are discussed to explain the special results obtained in the case of the boric oxide glasses. 
ee Ca ee 
Stainless steels from the point of view of the glass industry. W. H. HatTFlE.p. 
Jour. Soc. Glass Tech., 7 [26], 142(1923).—The properties of the various types of stain- 
less steels were examd. The strength of stainless steel, as detd. on the tensile testing 
mach., varies according to the compn. and to the deg. to which the temp. is drawn, 
from above 100 T. per sq. in. breaking load in the hard condition, down to 30 to 40 T. 
per sq. in. when fully tempered. A specimen series of figures, obtained with a steel 
contg. 0.30% of carbon, is given. The mechanical properties of stainless steel in the 
hardened and slightly tempered condition were detd., and lab. tests in full details are 
given. Fatigue tests were also carried out on stainless steel in the hardened and slightly 
tempered condition, and results are given. Tests on stainless steel at high temps. show 
that it maintains its strength to a much greater degree than ordinary structural steel 
and may, therefore, be employed with advantage where parts have to withstand stress 
at temps. above normal. ‘Tests on hardness as affected by increasing temps. were made 
and the results indicate that the energy absorbed is not substantially modified until 
temps. approaching 600° are attained. Tests performed up to 1000° on mild steel, alloy 
steels, tungsten steels, and stainless steels showed that the stainless steel scaled less than 
any of the others. The microstructure of stainless steel is described and its general 
phys. properties are given. pr GPs 
A rapid method of testing the durability of glassware. H.S. BLackMorE, VIOLET 
DIMBLEBY AND W. E. S. Turner. Jour. Soc. Glass Tech., 7 [26,] 22(1923).—An 
investigation is conducted on the suitability of a soln. of narcotine hydrochloride for 
testing the durability of glassware. A description of the test is given. Conclusion: 
The narcotine hydrochloride test applied under the conditions outlined in the paper is 
quite a satisfactory method of testing rapidly the durability of glass towards water. 
J2GHP: 
A study of the melting and working properties of boric oxide glasses, with special 
reference to the borosilicates. Viole? DimBLEByY, F. W. HopKin, M. ParKIN AND 
W.E.S. Turner. Jour. Soc. Glass Tech.,'7 [26], 80(1923).—A discussion. J. G. P. 
Tank furnace works organization. T. C. Moorsueap. Jour. Soc. Glass Tech., 


7 [26], 105(1923). JEGAP: 
Organizing for production from pot furnaces. W. W. WarrEN. Jour. Soc. Glass 
Tech., 7 [26], 83(1923). JOGRP: 


Investigation of pot-attack. W. RosEnHaAIN. Nail. Phys. Lab. (Rept. for 1920, 
124 -pp.).—Further study of pot-attack shows that convection currents caused by temp. 
differences between top and bottom of pot are a factor which may disguise the con- 
vection currents set up by changes in density. It is suggested that maintaining the top 
of the pot at a higher temp. than the bottom will minimize the attack. Pe 2S 
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Determination of the viscosity of glass. W.RosEnHAIN. Nail. Phys. Lab. (Rept. 
for 1921, 186 pp.).—The viscosity of glass at temps. from 400°C to 700°C has been 
detd. by measg. the rate of twist under a known torque of rods of the glass in question. 

KE. 5S. 

Some phenomena of pot-attack. W.RosENHAIN. (Collected Researches.) Nail. 
Phys. Lab., 15, 112-82(1920); Trans. Soc. Glass Tech., 3 (1919).—The depth of attack 
by molten glass on the walls of a pot or on a clay rod inserted in the glass, increases in 
linear reln. with the distance below the surface of the glass. This is shown to be due to 
circulating currents set up by the decrease in density of the glass caused by soln. of the 
clay at the surface of contact resulting in unsatd. glass striking the bottom of the pots. 
The same phenomenon, occurring locally in small pits results in the ‘‘drilling”’ of pots. 
In the case of soln. by water these phenomena are generally reversed because the solu- 
tions are denser than the solvent, but with org. solvents they can be duplicated exactly. 
In the case of glass it is possible to control the currents and shift the zone of ‘‘drilling”’ 
by the use of a protecting ring of inert material, e. g., zirconia. The rate of attackin- | 
creases with the temp. The use of the X-ray is advocated for the detection of iron 
specks, air cavities, etc. E.,.9: 

The casting of pots for experimental work on optical glass. A Lice B. TayLor. 
(Collected Researches.) Nail. Phys. Lab., 16, 289-98(1921); Trans. Soc. Glass Tech., 4 
(1920).—In casting pots, if the slip is too thin, the grog separates, while, if it is too 
thick, bubbles are trapped. ‘These difficulties are overcome by rapidly filling the mold 
with slip under an air pressure of 20 lbs. per sq. in. Good results are obtained only in 
a narrow range of viscosity. Has: 

Chemical resistance of glass for the laboratory. A. Mauri. Gzorn. Chim. ed 
Appl., 5 [10], 495(1923).—Jena, Murano and Pyrex glass were investigated by treating 

ewith H,O for a week, boiling HO for 3 hr., in H,O at 134°C for 3 hr., 2 N HeSOu,, boiling 
2 N HCl, 2 N NaCl, 2 N NH.CI, V/10 NaOH, N/10 NasCO, 2 NNH.OH, WN/1 Nas. 
The NaS affected the glass the most. Jena and Pyrex lost nearly same wt. while 
Murano was less affected in all cases. HO, H2O boiling 3 hr., 2 N NH,Cl, and 2 N 
NaCl had no effect on the samples. Seine Oe 

Measurements on the gases evolved from glasses of known chemical composition. 
J. E. Harris AnD FE. E. ScoHumacuEr. Bell System Tech. Jour., 2, 122-82(1923).— 
Six kinds of glass were used, representing soda-lime, soda-potash-lead (lamp glass), 
and borosilicates of lead and soda. ‘The specimen was placed in a container made of the 
same glass, and heated as close to the softening range as it was possible to go without 
causing the container to collapse. The gases driven off were examd. and classified as 
follows: (a) gases condensable above —78°C, (6) condensable between —78°C and 
190°C (c), not condensable at 190°C, these fractions representing (a) water vapor, 
(b) carbon dioxide, (c) permanent gases: oxygen, nitrogen, hydrogen. The H,O vapor 
was removed by surrounding the condensation trap with a mixt. of frozen and liquid 
acetone, and the CO» with liquid air. A McLeod gage was used to meas. the pressure of 
the evolved gases, and from the pressure the vol. was computed. It was found that at 
200°C, the evolution of gas reached a max. for most specimens, thus proving that the 
adsorbed gas is driven off at that point. For the borosilicates, this point was 300°. 
Near the softening point (400°C for most specimens, 600° for Pyrex), the evolution of 
gas increased, this representing absorbed as well as adsorbed gas. The data shows a 
parallelism between per cent NazO + K,O and vol. of adsorbed CO, which would in- 
dicate that adsorbed CQO, is held by primary valence forces. It would seem that CO: 
is taken up by a film of NaOH formed by stow hydrolysis of the glass. In general, 
glasses running high in alkali give off more water vapor as well as CO2-than do those of 
lower alkali content. By subjecting glass to a heat treatment of between 1500° and 
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1600°C for one hour, the absorbed gases were practically eliminated, as shown by the 
small amt. of permanent gases obtained on the test, whereas H,O and CO, remained 
as adsorbed gases. The conclusion is drawn that glass relatively free from absorbed 
gas can be produced by htg. the glass during the melting process toa sufficiently high 
temp. ‘The greater viscosity of the borosilicates makes it more difficult to render 
them gas-free. A. F. G. 
Silica glass orfused quartz. Ex.imuTHomson. Gen. Elec. Rev., 26,68-74(1923).— 
Historical account of manuf. of fused silica, with special ref. to author’s patented elec. 
fur. process. Of particular interest are the illust. which include photographs of telescope 
reflector disks of clear quartz 1 ft. in diam., and large strain insulators of opaque quartz 
10” in diam. Stress is laid on the peculiar advantages offered by fused silica, due to its 
extremely low expansion: It is possible to figure an optical surface of quartz without 
affecting the curvature by the heat of polishing; a reflecting telescope with quartz 
mirror would show no distortion under irregular htg., which is a serious defect of glass 
reflectors; quartz can be shaped by grinding whereas glass would be cracked by the ht. 
developed. Due to its high m. p., metals can be cast into recesses or holes in the 


quartz, without shattering the latter. | OA Ey, 
The manufacture of glass marbles. C. J. Srany. Glashiitte, 53, 356-7, 371-2, 
403-4, 419-21, 435-6(1923). TABSPHt(G4> 
PATENTS 


Method of melting glass in pots. FRANK E. TROUTMAN and CHARLES H. CHRISTIE. 
U. S. 1,476,431, Dec. 4. The method of melting glass in pots consisting in introducing 
the pots into a htg. chamber, 
moving the pots through said 
chamber, maintaining the temp. 
in said chamber as the pots move © 
through same whereby the glass 
is melted and fined, and admit- 
ting batch to said pots at inter- 
vals in their passage through 
said heating chamber, the said pots being introduced into said htg. chamber and re- 
-moved therefrom without exposing said chamber to the outer air. 
Glass-melting-pot furnace. FRANK E. TRouTMAN and CHARLES H. CHRISTIE. 
U. S$. 1,476,432, Dec. 4. A con- 
tinuous pot-fur. for melting glass 
having a plurality of moving 
carriers therein, means for charg- 
ing batch into said pots at in- 
tervals in said fur., means for 
, varying the temp. at different 
if portions of said fur., and means 
for introducing the pots into 
said fur. and removing the pots therefrom without opening the htg. chamber of said 
fur. to the outer air. 
Lens-testing instrument. Water C. ScunitzeR. U. S. 1,475,515, Nov. 27. 
A lens testing instrument comprising means for supporting a test oe a lamp aoe 
located on one side of said lens supporting means and having an ~% 
opening at one side thereof, a sleeve adjustable on the housing and 
positionable over said opening, the sleeve having a light emitting Seek: 
opening that is adjustable to proper relationship with the test [ 
lens and acts to project rays of light onto the test lens, a sight en 
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tube on the opposite side of the lens supporting means, an image screen within the 
tube, and a condensing lens between the image screen and lens supporting means. 

Glass-melting pot. FRANK OsBoRNE. U. S. 1,475,650, Nov. 
27. Anopentop plate glass melting pot provided with an annular 
shoulder and having a body portion of pot clay, and a rim and an 
outer shell for the body portion of a clay which is more refrac. than 
that of the body portion, such shell extending down from the rim 
to a point below the shoulder of the pot. 

Art of drawing glass. Huco J. WALTER. U. S. 1,475,527, 
Nov. 27. ‘The improvement in the art of drawing glass sheets 
which consists in presenting charges of molten glass successively 
to a drawing app., drawing a sheet from each charge of glass, 40 
and causing each sheet drawn to serve as a bait for the succeed- 
ing sheet whereby the successive sheets will be welded together. 

Arsenate of lime product and process of making same. 
Louis CHARLES DREFAHL. U. S. 1,475,545, Nov. 27. Process 
of making a stable, water-insol. arsenate of lime product which 
comprises pptg. calcium arsenate in a medium maintained at a 
temp. of from 120°F to 160°F. 

Lens and blank therefor and method of marking it for the 
purpose of identification. THEODORE B. DRESCHER. U. S. gee 
1,475,473, Nov. 27. A transparent refracting lens of glass having 
a portion of the mat. of which it is composed slightly modified 
or altered in the form of a designating mark less in area than 
the surfaces thereof, said marking or tinting extending through 
the lens from one surface to the other. The herein described 
method of marking glass lenses and blanks therefor for identi- 
fication purposes consisting in slightly altering or modifying the 
glass of which they are composed from one surface to the other in definite designs by 
subjecting limited portions thereof corresponding to the design desired, to the rays 
projected from an electrically excited vacuum tube, the duration of the exposure being 
only sufficient to render the design perceptible but without appreciably affecting the 
light transmitting or refracting powers of the lens or blank. 

Leer. GrorGE W. BaTCHELL. U. S. 1,473,897, Nov. 18. Ina leer, a’plurality of 
flues, a gas inlet for permitting gas to enter the flues, the 
flues interconnected to form a continuous passageway for 
-the gas through the leer, a burner located at one end of the 
connected flues, air inlets located at the ends of the flues to 
draw the air into the flues in the direction that the flame 
from the burner is moving to maintain the flame and the 
combustion of the gas as it progresses through the flues. In 
a leer, a plurality of flues, a gas inlet for permitting gas to 
enter the flues, the flues divided into sets of parallel con- 
nected flues, the sets of flues interconnected to form a continuous passageway for the 
gas through the leer, the number in each set increasing progressively towards the stack 
end of the leer. : 

Method and apparatus for forming glass. Roserr M. Cori. U. S. 1,474,019, 
Nov. 13. The method of forming glass, which consists in flowing a continuous column 
from a source of molten glass, progressively cooling the column below the point where 
gravity will vary its cross-section, progressively melting the advance end of the cooled 
column in such a manner that the melted portion will flow over the cooled portion and 
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ware. DaviID STENHOUSE. 
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A leer for glassware, com- eal “ae < 
prising a horizontally dis- (Eee y 
posed main annealing | ny Soe 
chamber of substantial a ez sist ser oe 
length, said chamber having $ 


ascending and descending legs communicating with its opp. ends and being located at 
a relatively great elevation whereby is created a natural seal for confining ht. thereto, 
the ascending leg having a 
charging opening therein ad- 
jacent to its lower end, and an 
approx. horizontal cooling 
chamber communicating with 
said descending leg, and an 
endless ware conveyor arranged for advance travel from the charging opening to and 
through said cooling chamber and for return travel throughout a path in which its 
temp. is raised to the required point by absorption of ht. given off by the ware and the 
leer walls. 

Glass mold. Joun G. Moritz. U. S. 1,474,329, Nov. 138. A molding app. of 
the type indicated having a section or mold body and a ring or cap provided in their 
contact faces with complemental registering 
channels combining to form a handle mold 
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ing of a lifter block movable with relation to 
and carried by one of the mold sections. 
Apparatus for grinding, smoothing, and polishing glass, plate glass, and other 
material substances. CHarLES Heuze. U.S. 1,474,672, Nov. 20. App. of the char- 
acter described, comprising a table for supporting the work; a succession of rows of 
tools extending above and across the table, each row having an individual support; 
mechanism for imparting an endwise reciprocating bodily movement to all of said 
supports simultaneously, but moving the odd-numbered supports in one direction and 
the even-numbered supports in the opposite direction; and mechanism for rotating all 
of the tools of a row. simultaneously. 
Apparatus of the character described, com- 
prising a table for supporting the work; a 
succession of rows of tools extending 
above and across the table, each row 
having an individual support; mechanism 
for imparting an endwise reciprocating bodily movement to all of said supports simul- 
taneously, but moving the odd-numbered supports in one direction and the even- 
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numbered supports in the opposite direction; and mechanism carried by and individual 
to each support for rotating all of the tools in the corresponding row simultaneously. 


Heavy Clay Products 


House insulation and fuelconsumption. H.J. Burt. Concrete, 23, 117-18(1923).— 
Insulating lumber is supplied in sheets and replaces lath. The unit B.t.u. ht. loss for 
1 in. thickness is given: insulating lumber, 0.83; wood sheathing, 1.25; plaster, 
1.50; brickwork, 4.00; concrete, 6.00. By the addn. of insulating lumber to ordinary 
forms of wall construction there is a ht. saving of from 30 to 40%; which the author 
claims should result in at least 25% fuel saving in residence construction. ype Rais id 

Fire-resistive houses a reality. Warton Cray. Arch. Forum, 39 [4], 33 
(1923).—The Underwriters’ Laboratories have announced that a wood-studded par- 
tition plastered on both sides by metal lath and plaster, and an ordinary wood-stud 
floor as commonly constructed, but protected on the under side with metal lath and 
plaster, will resist the intense ht. of their standard fire test for over one hr. and remain 
intact and carry its load beyond that period. ‘They claim that ordinary lath and plaster 
will expose the wood behind, under the same conditions, in about 4 min. Dad Bape 2b 

Study effect of moisture on concrete slabs. ANON. Cement & Eng. News., 35 
[9], 30(1923).—Progress report of tests being conducted by U.S. Bureau of Public Roads, 
in conjunction with Eng. Exp. Sts. of Purdue Univ. Moisture, like heat, sets up internal 
stresses which probably tend to aid failure of concrete roads. Freezing of this moisture 
produces still greater stresses. 75 slabs are being tested in a specially constructed 
testing machine, in which alternate transverse failure occurs in less than two minutes. 

| le ty 

Standard sizes for cement block and brick. ANon. Concrete, 23, 162(1923).— 
Concrete brick to be the same as adopted for clay face brick: rough 21/4 x 33/4 x 8 in.; 
smooth, 2!/4 x 37/3 x 8in. ‘Tentative standard sizes for concrete block and tile: Foun- 
dation concrete units: height 7°/s in., length 15°/s in. Wall thicknesses, 8 and 12 in. 
(thickness of units); load bearing wall concrete units, height 7°/s in., length 15°/s in. 
Wall thicknesses, 6, 8, 10 and 12 in.; load bearing wall concrete structural tile, height 
5 in., length 115/s in.; wall thicknesses, 4, 8 and 12 in.; concrete partition tile, height 
75/sin., length 155/s, 18 and 24 in.; wall thicknesses, 3, 4, 6 and 8 in. FP se 

Fire tests of brick walls. S. H. IncBERG. Amer. Arch., 124, 307-18 and 355-62 
(1923).—Scope of tests. A rept. of a part of a program of tests to det. the effectiveness 
of brick walls as fire barriers and to obtain definite knowledge of their ht. insulation and 
stability under fire conditions. he series includes fire endurance tests and fire and 
water tests with 2 types of surface clay brick, 1 shale, 2 sand lime brick and 1 Port. 
cement brick. Auxiliary compressive, transverse and absorption tests were also made. 
(1) Test specimens and construction details. The test walls built on contract 
based on competitive bids to obtain representative workmanship were 11 ft. high and 
16 ft. wide, being contd. in movable frames placed for test to form one side of the test 
fur. Some panels were restrained and some were unrestrained to represent varying 
conditions of use. Further tests of walls under load are to be made. (2) Testing methods. 
The fire exposure is obtained with oil burners and is regulated to conform to a predetd. 
time-temp. reln., 1700°F in 1 hr., 1850°F in 2 hrs., and 2150°F in 6 hrs. Tempera- 
tures in the fur., in the wall and on the unexposed side of the wall are measured by the 
thermo-elec. method. Six hrs. was the limit for the endurance test. In the fire and 
water test the wall was exposed to the fire for 1 hr. and then to a hose stream from a 
11/3 in. nozzle under 50 lb. per sq. in. water press. was applied. (8) Test charac. and re- 
sults. -(a) Deformation and cracking. ‘The first visible ht. effects were deflections to- 
ward the fire. Cracking along mortar joints and through brick were next noted. In 
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point of freedom from cracking the bricks in the series can be roughly placed in the 
following order: Eastern surface clay, Western surface clay, concrete, sand-lime and 
‘shale. (b) Heat effects. The first indication was issuing of steam from free water from 
open or imperfect mortar joints. The time required to reach on the unexposed side a 
temp. of 150°C (302°F), the danger point for hazardous occupancies varied from 1 
hr. 25 min. with 4-in. walls to over 6 hr. with some 8-in. and all 12-in. walls; 250°C 
(482°F), the danger point for non-hazardous occupancies was reached in less than 6 
hrs. by the hollow 8-in. walls and by the 4-in walls. The final temp. at 6 hr. varied 
from 83°C with the 12-in. walls to 252°C with the 8-in. hollow walls. (4) Conclusions. 
From a study of the condition of the tested walls, the deflections and the temp. reached 
Ingberg gives the fire resistance periods of brick walls as follows:— 


Interior structural Fire 
‘Thickness Type members framing Materials pro- Load on wall resistance 
into wall tected period 
4-inch Solid Incombustible Non-hazardous Non-bearing 1 hour 
and fire resistive 
8-inch Solid Incombustible Non-hazardous Non-bearing 4 hours 
8-inch Solid Incombustible Hazardous Bearing or 2% hours 
non-bearing 
8-inch Solid Combustible Hazardous or Bearing or 11% hours 
non-hazardous non-bearing 
8-inch Hollow Incombustible Non-hazaidous Bearing or 2% hours 
and fire resistive non-bearing 
8-inch Hollow Incombustible Hazardous Bearing or 11% hours 
and fire resistive non-bearing 
8-inch Hollow Combustible, on Hazardous or Bearing or 3/4 hour 
one side only non-hazardous non-bearing 
8-inch Hollow, filled solid at Combustible or Hazardous or Bearing or 1% hours 
floor lines incombustible non-hazardous non-bearing 
12- or 13- Solid Combustible or Hazardous or Bearing or 4 hours 
inch incombustible non-hazardous non-bearing 
12- or 13- Hollow Incombustible Hazardous or Beaing or 4 hours 
inch and fire resistive non-hazardous non-bearing 
12- or 13- Hollow Combustible Hazardous or Bearing or 2 hours 
inch non-hazardous non-bearing 
12- or 13- Hollow, filled solid at Combustible or Hazardous or Bearing or 4 hours 
inch floor lines incombustible non-hazardous non-bearing 
Ee Dak: 
PATENTS 


Manufacture of bricks. 
manuf. or production of bricks or blocks of the kind referred 
to, characterized by sepg. an unbroken ‘slice of the full sur- 
face dimensions from the formed body and then reuniting 
the severed slice to the body by a pressing means capable 
of simultaneously ornamenting the surface of the slice. 


FREDERIC P. JONES. 


Wo. £475,832, Nov. 27;. Lhe 


_Brick-handling fork. Wiu.iam W. WaLLace. U. 5. 
1,474,806, Nov. 20. Brick handling app. of the kind de- 
a: scribed, comprising an over- 

head support, a plurality 
of horizontally extending 
brick engaging fingers and means connecting said 
fingers and said support consisting in a vertical bearing 
rigidly attached to said frame, a carriage adapted for 
vertical sliding movement on the bearing member 
and carrying the horizontal fingers, anti-friction 
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members between said carriage and said bearing and positive stop means codperating 
with said anti-friction members to limit the vertical movement of said carriage. 

Apparatus for removing burnt brick from _ 
a kiln, stack, pile, or the like. ALEXANDER 
A: Scorr. -U.. S; 1,474,793; Nov. 20.* Appa= 
ratus of the kind described, comprising a brick- 
carrying receptacle, means codperating with 
said receptacle to extend therefrom, and en- 
gage the rows of brick remote from said re- 
ceptacle, said engaging means constituting 
brick removing means to transfer brick from 
a stack to the receptacle, and including an 
endless conveyor, having brick moving de- 
vices thereon, said endless conveyor being ar- 
ranged for variable vertical positions with re- 
gard to the brick. 
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Bauxite and aluminum in 1922. JAMES 
K. Huw. U.S. Geol. Surv.- (Mineral Re- 
sources of the U. S.), [1], 87-96(1922).—The domestic production of bauxite increased 
122% in 1922 over 1921. The amt. produced was not as great as in 1920. The in- 
crease in the eastern fields showed a revival of the aluminum salts indus. The main 
producing states for bauxite in 1922 were Ark.and Ga. Inthe last few yrs. high alumina 
clays have been substituted for bauxite in mfg. refrac. The main source of these clays 
is Mo. ‘Three grades of clay contg. 55%, 65% and 75% AlOs are regularly handled. 
The U. S. produces more bauxite than the rest of the world. The diaspore deposits 
of Mo. are being rapidly developed. 40,000 tons of diaspore clay were sold to consumers. 
Diaspore in cryst. form is of commercial interest. Diaspore can probably be used for 
_ the manuf. of abrasives and aluminum salts. Kyanite, sillimanite and andalusite, 
aluminum silicates containing more than 60% Al,O3, can probably be substituted in 
some cases for diaspore and bauxite. Large deposits of kyanite have been discovered 
in Wyo. and Ariz. Alunite is being mined and treated in Utah for potash. Some of 
the by-product Al,O; is being used for the manuf. of refrac. Some data are also given on 
the production and consumption of bauxite for the various industries. T. N. Mev, 

Lining acid electric furnaces. J. M. Quinn. Iron Age, 111 [16], 1101-2(1923).— 
Careful selection of mat. for lining an acid elec. fur. is essential. Two grades of gan- 
ister are available, crushed and ground. ‘The former is !/2 in. mesh with 50% smaller 
than °/sin. The latter is 1/4 in. mesh with a large propn. of fines. Crushed ganister 
is the more refrac. of the two. Silica sand may also be used. Glutin, molasses and 
water glass are used as binders with these mat. Silica brick are very satisfactory for 
linings. The best method for lining an acid fur. is to use high grade silica brick for the 
bottom and side walls. The brick should be laid dry, leaving room for expansion. 
The fur. should be heated up gradually until the brick just begin to melt. The bottom 
should be burned in layer by layer with moistured silica sand. ‘The cup shaped bottom 
is preferred to the saucer shaped. A fur. can be lined at less expense by using rammed- 
in ganister instead of silica brick. Directions are given for ramming in the ganister 
lining and burning it in. Silica brick are usually used in the roof. The author advises 
against the use of insulation. M. E. M; 

Acid electric steel furnace operation. J. M. Quinn. Jron Age, 111 [17], 1177- 
9(1923).—The scrap charged should be slightly below the max. limits for sulphur and 





CERAMIC ABSTRACTS 45 


phosphorus, and not too highincarbon. Charge all the scrap at one time, placing large 
pieces and those highest in carbon on the bottom.. With very rusty scrap, free from 
sand, some silica sand should be shoveled in to prevent the charge attacking the lining. 
It is possible by careful melting and selection of scrap, to have completely deoxidized 
metal in 10-15 min. If trouble occurs, and the first test shows carbon over 1%, it is 
well to pig the heat. If it is decided to work the heat, ore or scale is added carefully, 
to decarburize the metal. The black oxidizing slag remaining should be removed from 
the fur. if of large vol., and a new slag made of clean silica sand. While the slag is 
black both it and the metal contain oxides, which must be reduced. ‘This is done by 
throwing fine coal or coke on it. Some SiO:2 is reduced under the arc, the nascent Si 
produced helping to deoxidize the steel. Other reducing agents sometimes used are 
ferrosilicon, ferromanganese, aluminum, and lime. When the metal is completely de- 
gasified, the alloy additions made, and the correct temp. reached, it should be poured 
from the furnace quickly, as any delay will make a thick, unwieldy slag. M.E. M. 
Effect of carbon monoxide on refrac. ANon. Metal Industry (London), 23, 
472(1923).—Large scale expts. with electro-thermic dry distillation process for treat- 
ment of zinc ores recently undertaken by Mississippi Valley Expt. Station of the U. S. 
Bureau of Mines have been hampered by rapid disintegration of condenser linings of 
ordinary fire brick. This disintegration was due to the action of carbon monoxide 
which caused increase in volume of the brick by deposition of carbon around iron oxide 
particles in the refrac. mat. Disintegration was avoided by the use of iron-free refrac. 
mat. Ra paar 
Dolomite for refractories. ANon. Metal Industry (London), 23, 460(1923).— 
Research work on the utilization of dolomite in refracs. is being continued by U. S. 
Bureau of Mines at Columbus, Ohio. The main problem being studied is to combine the 
lime in dolomite so it will be non-slaking and at the same time hold up the refracs., 
thereby rendering available abundant deposit of dolomite for use as a basic refrac. 
Previous work has indicated that one of the best fluxes is alumina-iron flux. More 
recent work has consisted in slaking lime tests on varying proportions of dolomite and 
alumina-iron flux; 5 to 50% of flux was used and the refrac. properties as well as slaking 
tendeneies were studied. After the best propn. was detd. bricks were made and the 
proper firing procedure then studied. As a result, a compn. has been found which, 
when compounded with proper binder and properly burned, produces a strong non- 
slaking brick of high refractoriness. The bricks are satisfactory except that uniform 
shrinkage has not been completely attained. Rieke Ay 
Refractories for the aluminium industry. R.J. ANDERSON. Metal Industry (Lon- 
don), 23, 441-2(1923).—(Abstr. of paper before Refrac. Division, AMER. CERAM. Soc.) 
A. discusses refracs. for melting substantially pure aluminium and aluminium alloys, 
both from the point of view of the setting for furs. and use as the containing vessel or 
hearth. While req. melting temps. are low, the corrosive action of liquid aluminium 
is great, causing failure of refracs. Carbon is used for lining furs. for the electrolytic 
reduction of primary aluminium. This is remelted for pigs or ingots in reverberatory 
type furs. Reverberatory fur. with high-grade fire brick lining are usually employed 
in rolling-mill practice for melting substantially pure aluminium. Alloys are usually 
melted in iron-pot or crucible furs. unless production is large, when reverberatory fur. 
are used. ‘The various types of furs. used in light-alloy foundry practice are discussed. 
The iron-pot fur. is most favored; in this, the shell is lined with fire brick and the alloy 
melted in a cast-iron vessel, usually made of ordinary gray foundry iron, but sometimes 
of a mixt. of 40% semi-steel and 60% foundry iron. ‘he av. life is about 40 heats. 
Further research is needed on question of refracs. and contg. vessels for melting in die 
casting and permanent-mold casting practice. Present iron-pot methods are not satis- 
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factory owing to dissolution of iron. Alundum linings are not successful. The linings 
for furs. in secondary smelting of aluminium and aluminium alloys is an important fac- 
tor. The life of fur. linings in secondary work is low owing to local burning. Re- 
verberatory, crucible and iron pots are used, and requirements are severe owing to the 
high temp. generated by the oxidation of aluminium and the use of fluxes which are 
destructive to linings. ; ‘ RAJ es 7 
The commoner refractories. C. E. Moore. Metal Industry (London), 23, 458 
(1923).—(Abstr. of paper before Birmingham Met. Soc.) M. calls attention to the 
dangers arising from vol. changes in fire bricks at different temps., involving buckling 
of arches in furs. The conversion of quartz in silica brick is much more slow than in 
ganister, but silica brick requires very careful treatment during htg. and cooling; it 
does not usually deform until 1500° is reached. An increasing amt. of semi-silica bricks 
contg. 80% silica is being used, which are very suitable for some purposes; these are 
being employed to an increasing extent in the U.S. for coke ovens. An efficient refrac. 
must resist slag action and compression at alternation of temp., and must also stand up © 
well to cutting flames and gas impact. It is important to use the highest temp. possible 
in manuf. of bricks so that failure in use at high temps. may be prevented. Inthe U.S. 
where the use of oxygen is desired for fur. work, the greatest difficulty is to find refrac. 
to withstand much higher temps. which the employment of oxygen involves. R.J. A. 
The care of brass foundry crucibles. C. F. Hopkins. Metal Industry (London), 
23, 459-60(1923).—(Abstr. of paper before Phila. Foundrymen’s Assoc.) H. discusses 
the storage, drying, and annealing of brass-foundry crucibles, and their treatment in the 
fur. Instances are cited where proper annealing markedly increased the life of crucibles. 
It is pointed out that handling of crucibles, in many foundries, before being used, is bad. 
The effect of furnace design upon crucible life is discussed. Methods of handling cru- 
cibles are taken up, and sketches illus. correct and incorrect methods of handling with 
tongs. Crucible life is greatly affected by rough and improper handling 
RFA: 
Preparation of super-refractories. ANon. Metal Industry (London), 23, 465 
(1923).—Work on the development of refracs. from artificial sillimanite is in progress at 
U. S. Bureau of Mines, Northwest Experiment Station, Seattle; in coéperation with 
ceram. trade interests. The best compd. found is one a little richer in alumina than pure 
sillimanite. ead ston Bee 
Graphites for brass melting crucibles. R. T. Strutt anp L. E. Gever. Metal 
Industry (London), 23, 466(1923); also The Metal Industry (N. Y.), 21, 477-8(1923); 
(Abstr., U. S. Bur. Mines, Rept. 25, 42(1923).)—Tests on bond clays had previously 
indicated that Mo. pot clay and Ill. kaolin were better than Klingenberg clay. Tests 
were next made to det. the value of American graphites for crucible making as compared 
with foreign ones. Mo. pot clay was used, and crucibles were made up with graphites 
from various domestic sources, and with Can., Ceylon, and Madagascar graphites. 
These crucibles were then tested in brass melting practice, and record kept of the fail- 
ures. The most frequent cause of failure was pin holing, which usually developed at, 
or below, the slag line. Cracking was also a prominent cause of failure. ‘The crucibles 
made of domestic graphite compared well with those made of the foreign. Rye 
Durability of refractories. W. J. ReEs. Metal Industry (London), 23, 414-5 
(1923):—(Abstr. of paper before Birmingham Met. Soc.) The selection and use of re- 
frac. mats. cannot be placed on an adequate basis until phys. and chem. properties can 
be specified and tested in measurable quantities; this necessitates a clear understanding 
of the conditions that the mats. are called upon to meet. Failures of refrac. mats. are 
placed in 4 classes; vig., (1) unsatisfactory qualities including lack of uniformity; (2) 
faulty selection; (3) faulty treatment due to accidents, carelessness or ignorance; and 
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(4) absence of factor of safety. Failures under the first two classes should be capable 
of being completely eliminated and those due to faulty treatment capable of elimination 
to a marked extent by proper training or a bonus to operators, based on the life of re- 
fracs. or pots. Durability is dependent upon 9 factors; viz., (1) softening temp.; 
(2) mech. strength at normal and high temps.; (3) thermal or reversible expansion; 
(4) permanent expansion or contraction; (5) resist. to abrasion; (6) resist. to slag at- 
tack; (7) permeability to gases and vapors at high temp. ; (8) resist. to abrupt changes 
in temp.; and (9) changes in properties after prolonged heating. In modern by-product 
coke ovens the mech. strength of silica bricks at high temps. is a consideration of im- 
portance to oven builders. The amplification of existing tests and provision of others 
is desirable Many structures collapse through careless heating and the use of un- 
suitable cements. Av. durability of refracs. is greater than formerly owing to scien. 
investigations, but good practice will be greatly promoted by close collaboration be- 
tween makers and users. Ri Pens 
An examination of refractories by the oxygen blow pipe. ALGERNON LEWIN 
Curtis. Trans. Ceram. Soc., 22 [2], 199(1922-23).—It is sometimes necessary to exam. 
quickly the refrac. qualities of raw mats. and to compare different mats. one with another 
during examn. In the ordinary method of test a prospective refrac. undergoes ulti- 
mate chem. anal., and if then considered satisfactory cones of the mat. finely ground 
are made up and exposed to varying temps. The result of such tests gives a percentage 
of total fluxes, and a number of distorted test pieces, which have undergone more or less 
change, according to the temps. at which they were exposed. Although the above 
combination of tests is an efficient one, the time and expense necessary to carry it out 
render large numbers of such tests a big undertaking. In order to save time when 
examg. small amts. of refrac. mat., a method was adopted for bringing into use the 
oxygen-coal-gas-blowpipe. The test piece was exposed to a strong fixed blowpipe 
flame and test pieces of a briquette nature were used. A camera was thought necessary. 
A crude wooden stand was improvised to carry the camera and span the lath bed hold- 
ing the test piece. The idea was to mount in a microscopic table, in place of an Abbé 
condenser, a tube carrying a short focus telescopic objective of high order. A series of 
graduated diaphragms was provided in this tube. The function of the telescopic ob- 
jective and diaphragms was to project an air image of part of the illumined test piece 
to the plane of the stage of a microscope. Instead of using a body tube in the micro- 
scope, a wooden front carrying a metal fitting was substituted, the wooden front forming 
part of the camera and the metal fitting for a microscopic objective. By inserting a 
microscopic objective in a metal fitting this objective became a photographic objective, 
and the air image projected by the telescopic objective became magnified by it, focusing 
being carried out with the ordinary rack mechanism of the microscope. The camera 
was designed to give suitable extensions and consequently increased magnification. 
In making a survey of the whole test, representing 56 test pieces from 7 different mats., 
and 7 pieces of Seger cones, it was seen that “‘surface attack’’ from heat and shrinkage 
could be readily studied; and those materials first affected by ht. are inferior to mats. 
which resist attack to the last. The best bauxitic clay tested was less liable to ht. 
attack than the Scotch fire clays, besides possessing less shrinkage. A distinct difference 
in quality of such bauxitic clays can be assumed from the difference shown in the heat 
attack of the three test pieces. Of the four Scotch fire clays, it was seen that one test 
piece had little claim to a place as a refrac. fire clay. The other fire clays can all claim 
to belong to the refrac. fire clay group, their chief detriment being high shrinkage. 
He 5; 
Silica bricks for coke ovens. A. H. Mippyeton. Trans. Ceram. Soc., 22 [2], 169 
(1922-23).—Under the foll. conditions, silica brick is recommended as a substitute for 
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quartzite: (1) In the case of new installations; (2) the renewal of walls where salty coal 
is used; (3) where ordinary coal is used, but the alterations or repairs are so extensive 
as to make it possible to alter the whole htg. arrangement as well as to replace the actual 
walls. ‘The article points out briefly some of the advantages of a silica construction 
and deals in detail on one point in which silica bricks differ fundamentally from quartzite 
bricks, namely, their permanent expansion when heated to temps. at which ovens built 
of silica bricks are frequently operated. The raw mat. and the firing of the bricks are 
also discussed. H. Fas. 
The behavior of fire clays, bauxites, etc., on heating. H.S. HouLpswortu, AND 
J. W. Cops. Trans. Ceram. Soc., 22 [2], 111(1922-23).—Kaolin, a Dorset ball clay, 
Farnley fire clay, a Scottish fire clay, and Ayrshire bauxite clay were examd. It appeared 
that 7 definite shrinkage points existed between 15-1100°C for kaolin, wz., at 530, 
625, 700, 880, 950 and 1060°C, the clay having a very small rate of contraction at in- 
termediate temps. when subjected to a prolonged htg., but expanding (reversible thermal 
expansion) when the htg. was more rapid. ‘The shrinkages at 625, 700, and 780, were 
considerably smaller than those taking place at 530, 880, 950, and 1060°C. For Farn- 
ley fire clay pronounced shrinkage points occurred at 540, 880, 950, and 1080°C to- 
gether with a slight shrinkage about 100°C. ‘These changes were irreversible, as is 
seen from the cooling curve, which, however, shows the contraction on cooling between 
600°C and 550°C due to the inversion of 8 to a quartz. Atlas fire clay behaved very 
similarly to the Farnley fire clay, giving marked irreversible shrinkages at 100—140°C, 
540, 880, 980, and 1050°C with a rapid reversible expansion between 575° and 610°C 
due to the inversion of the free a quartz of the clay to 8 quartz. It will be seen that Ayr- 
shire bauxite clay, an aluminous clay, differed from the siliceous clays examd. both in 
possessing a larger number of shrinkage points, vz., at 100, 530, 620, 700, 880, 950, and 
1015°C, and also in the larger contractions which took place at these temps. ‘The 
shrinkage of clays is not a continuous process but one which takes place in a number of 
stages, each stage being completed at a definite temp. The shrinkages of considerable 
magnitude are, generally speaking, found at almost the same temps. in the different clays. 
Some points, such as the absence of the 530°C shrinkage in ball clay, have no doubt 
a significance, but one which can not be explained at present. Kaolin and all the clays 
and shales examd. show distinct heat absorption at a temp. of 500-530°C and heat 
evolution at a higher temp. This heat evolution occurs at a temp. of 1060—-1130°C 
with pure alumina made by calcining aluminum nitrate at 700°C, but at a temp. 
lower to an extent of about 100°C with the bauxites and clays, possibly on account of 
the impurities associated with the alumina in combination or some form of solution 
effective for the purpose. Most of the mats. show heat absorptions at temps. below 
500°C, presumably due to the loss of water from colloid subs. The phenomena ob- 
served with the clays are not primarily dependent on the presence of silica. They are 
noticeable with alumina and with a red bauxite practically free from silica, though the 
ht. evolution then took place at a higher temp. For some reason, although alumina 
calcined at 700°C and the bauxites and clays show marked heat evolution at about 
1000°C as noted above precipitated alumina gave no sign of it. It may be that the 
change responsible for the ht. evolution had occurred with the pptd. alumina before it 
was heated in our app., but that with aluminum nitrate, or silicate the presence of other 
mat. associated with the alumina deferred the change. Heiss; 
Heat insulating materials for electrically heated apparatus. J. C. Woopson. 
Trans. Amer. Elec. Soc., 43, 20 pp.(1923).—This paper is a general discussion of the 
subject.. The author classifies processes into 5 temp. ranges between 0 and 1100°C 
and lists the insulating mats. applicable to each temp. range. ‘The simpler formu- 
las used in calcg. heat flow are given and discussed. Around 100 commercial insulating 
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mats. are listed with their important properties. All these insulators are made of about 
a half dozen different raw mats. in most of which the insulating property is caused by 
tiny entrapped dead air spaces in their structure. Larger air spaces between walls 
may tend to increase rather than decrease the heat loss, however, due to convection 
currents and radiation carrying the heat. through them. Besides low heat condy., low 
sp. gr. and sp. heat, good mech. strength, etc., are desirable properties in insulating mats. 
In general, compared to electrical insulation our present mats. and data for applying 
them for the solution of heat insulating problems are still very imperfect. B.M. L,. 


Terra Cotta 


Industrial architectural practice. Sympostum. Arch. Forum, 39 [3], 83-151 
(1923).—A whole number devoted to industrial architecture including following topics. 
Industrial architecture in concrete by Cass GILBERT. The choice of an industrial 
building site by Maurice M. OsBorNE. General principle of planning. Choice of 
type of construction by JoHN R. Nicuois. Fire prevention and protection and data 
on fire and accident prevention requirements by C. SranLEy Taylor. Roof types and 
roof surfaces by WALTER F. BALLINGER. Industrial flooring materials by CHARLES A. 

, WHITTEMORE. Natural lighting by Wm. R. Focc. Welfare provisions by Cuas. L 
CLosE. Plumbing by JAMES A. CoTTER. Heating and ventilation by Cuas A. FULLER. 
Power provision and steam plant design by ALLEN HuBBARD. Artificial illumination 
by A. L. PowEty. Electrical power by James A. McCHOLLAN. i Ted tae) 3 


Whiteware 

The production of porcelain for electrical insulation—V. F. H. Rippie. Jour. 
Am, Inst. Elec. Eng., 42, 858-63(1923); see Ceram. Abst., 2 [9], 199(1928); 2 [11], 258 
(1923).—Methods of forming, drying and glazing the insulator shapes are described. 
Dust or semi-dry pressing is used on low-tension insulators such as switch bases, lamp 
sockets, etc. The dried filter press cakes are crushed, dampened, pulverized and 
pressed in steel molds. ‘The density of this product is not so great as that formed from 
the plastic batch, but accurately sized, difficult shapes can be made. Throwing, 
jiggering and turning from pugged blanks are processes in which the body is shaped 
while in the plastic condition, and might be termed ‘“‘plastic forming.’”’ Pieces formed 
in this manner are trued up while still damp but stiff enough to hold their shape. A 
special method in use at the author’s plant for spark plug porcelains is known as dry 
process turning, and consists of revolving the bone-dry blank on a lathe, and facing 
it with a rapidly revolving grinding wheel. ‘The drying shrinkage is eliminated by this 
process. The “hot press die’? method is used on insulators with thin-walled petticoats. 
Here the plaster of Paris mold, having the shape of the outside or top of the insulator, 
is placed on a horizontally revolving wheel, the plastic clay being carefully pressed in 
so as to conform with the mold. A heated metal part is forced down upon the clay in 
the revolving mold, and shapes the spinning clay into proper form for the bottom of the 
insulator. The hot metal causes steam to be formed from the water in the plastic 
body, and this acts as a lubricant preventing the clay from tearing, and also making 
possible an extremely thin petticoat or wall. Casting from porcelain slip in plaster 
molds, a method widely used in the potteries, has been applied during the last five years 
to the forming of heavy insulators (high-tension). Density, uniformity and freedom 
from strain are the advantages conferred by this process. In the drying of elec. porce- 
lain, modern methods of controlling humidity, temp. and circ. of the air, particularly 
as exemplified by the tunnel humidity drier, have reduced the time of drying of the 
larger pieces from weeks to days, and on all sizes of ware the losses have materially 
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decreased. Glazing of the insulators is described, and formulas given for a brown or 
“Albany slip’”’ glaze and a clear white glaze. Low thermal expansion and high ht. condy. 
are valuable properties in both body and glaze, as they tend to minimize “crazing”’ 
and “shivering.” In connection with glaze-fit, mention is made of the author’s work 
on the application of tensile test specimens, in which it was clearly shown that when 
the expansion of the glaze departs considerably from that of the body, the tensile strength 
is less than normal. This may account for the failure of insulators in actual service, 
due to strains set up by fluctuations in temp. A. F. G. 


PATENTS 


Insulator. WALTER T. Gopparp. U. S. 1,474,256, Nov. 18. A column type 
insulator comprising a series of annular insulating units superposed one 
upon the other and each provided with a flange cut away to form a lip 
for receiving portions of successive convolutions of a conducting coil, 
interlocking means between adjacent units acting to prevent their rela- 
tive movement, and tension rods formed of sections of insulating mat. 
and connecting the uppermost and lowermost units of the series and. 
acting to hold all the insulating units in a state of compression. 
Apparatus for casting or molding ; 

pottery and like articles. JosEPH 
ForsytH Gimson. U.S. 1,474,432, Nov. 
20. Apparatus for casting or molding 
pottery and like articles including in 
combination a hollow rotatable shaft, a hollow arm 
radiating therefrom and having its interior in com- 
munication with the interior of the shaft, an absorbent 
mold carried by the hollow arm, means for supplying the 
material to be treated to the interior of the shaft and 
thence. through the hollow arm to the mold, and means 
for rotating the shaft, the moisture being removed from the mat. and absorbed into the 
mold under the action of the centrifugal force set up by the rotation of the app. as set 
forth. 















































Equipment and Apparatus 


A new heat insulator, balsam-wool. Howarp F. Wetss. Concrete, 23, 149-50 
(1923).—By disintegrating waste wood and rearranging the fibres so as to obtain a max. 
of dead air cells, there has been developed an insulating mat. which has a lower thermal 
conductivity than Balsa, the lightest natural wood.’ Thickness (inches) required 
to equal 1/2 in. of balsam-wool: balsam-wool, 0.50; sheathing lumber, 1.58; common 
brick, 8.00; sheathing paper (solid), 1.59; lime plaster or stucco, 17.00. PA bess & 

A thermostat for moderate and high temperature. J. L. Houcuron anp D. 
Hanson. (Collected Researches.) Natl. Phys. Lab., 15, 583-65(1920); J. Inst. Metals, 
14 (1915) and 18 (1917).—Describes an air bulb thermostat made of glass or fused silica, 
the expansion and contraction of the air making and breaking a mercury contact which 
operates a solenoid controlling the resistance in the fur. circuit. | Dy cP 

A carbon tube furnace for testing the softening points and compressive strengths 
of refractories. KE. GRIFFITHS AND E. A. Grirriras. (Collected Researches.) Natl. 
Phys. Lab., 15, 19-28(1920); Trans. Faraday Soc.,12(1917).—A carbon tube resistance 
furnace packed with zirconia and magnesia using N to maintain neutral atmosphere. 
The load is applied by means of springs and transmitted to the specimen through a 
yoke and carbon -block. beeen 
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Pyrometer standardization. E. GriFFITHS AND F. A. SCHOFIELD. (Collected 
Researches.) Natl. Phys. Lab., 15, 31-47(1920); Trans. Faraday Soc., 13(1919).—A re- 
view of the methods for standardizing various types of pyrometers. eS: 

An economical furnace for fusions. Pozzi. Corr. dei Cer., 4, 10(1923).—A fur. 
constructed for the use of coal as a fuel in the smelting of frits working in a continuous 
manner. It is designed with a feed of the mix in at one side and the flow of frit out on 
opposite. The fur. requires but 300 kgs. of coal a day and the product is completely 
fused and the temp. possible to reach is 1300°C. The opern. is rapid and a regenerative 
system is used with a very economic production of smelter. No drawing of fur. given 
and no amt. of mat. produced. Si5a.G: 

The strong arm of industry. ANON. Cement & Eng. News, 35 [9], 26-9(1923).— 
A discussion of modern power shovels, giving opinions on relative merits of steam, elec. 
and gasoline-elec. types. It is conceded that elec. and gasoline-elec. are most economical 
and advantageous for small installations, while steam is still best type for the larger 
shovels. a ee Ss 

‘Automatic burner control. ANon. TJhe Foundry, 51 [23], 968(1923).—Describes 
the F. J. Ryan & Co. automatic temp. control for oil and gas fired fur. The unit con- 
sists of a valve operg. in conjunction with a magnet, the movement impulse originating 
in a thermocouple within the htg. chamber, and connected through a recording pyrom- 
eter and control panel. It is adaptable to high or low press. burners. Illus. 

Experimental study of ball-mill grinding. D. H. Fatrcump. Eng. & Min. 
Jour. Press, 116 [20], 845-6(1923).—F. studied the action in ball mills with heavy 
glass end plates by observation and by motion pictures. ‘The factors in ball-mill action 
are impact crushing, attrition and dead wt. Impact crushing is by far the most im- 
portant. In the usual ball mill of circular section this action takes place largely only 
in the upper surface zones of the charge, with large zones at the center and next the 
walls comparatively inactive. The circular section gives little wear on linings and best 
distribution of loading, but varied forms may be developed that will cause ‘‘a more rapid 
change of mill content” and “‘more effective agitation within the ball mass.”” B.M. L. 

Rubber lining for ball mills. A. B. Parsons. Eng. & Min. Jour. Press, 116 
[12], 489-90(1923).—Originating in observation of the remarkable wearing power of 
automobile tires over rocky roads, the idea of using similar rubber linings for ball mills 
has been developed and applied successfully at the Nipissing Mining Company’s plant 
near Cobalt, Ontario. The idea has been patented. The rubber used is not hard but 
rather soft, tough and well vulcanized. A 4x 20 ft. mill, charged with 20 tons of 1.25” 
iron balls and used for regrinding sand from a Dorr classifier, was lined with a 5/3” 
layer of rubber in Jan., 1923. After steady use it was still in first class condition-in 
August, 1923. The cost of a */3” rubber lining is slightly less than that of a 2” iron lining. 
Such a rubber lining is much easier to install or replace, has about !/.) the weight of the 
iron and will last at least as long and probably much longer. The rubber lining also 
gives much increased grinding capacity and somewhat less ball consumption. B. M. L. 

A thermopile for measuring radiation. W.J.H. Moi. Proc. Phys. Soc. London, 
35, 257-60(1923).—The thermopile is designed to be quick-reading, sensitive, and free 
from zero-errors. The cold junctions are in contact with metal masses which keep down 
their temp., and in order that the hot junctions may have small heat capacity the bi- 
metallic strips composing the thermopile are made of plates of constantan and manganin, 
Ag-soldered along an edge, rolled in a direction parallel to the edge into thin foil, and 
then cut into strips perpendicular to the edge. Cate: VetG. A+) 

Electric furnace operation. ANon. Flec. World, 82, 727(1923).—Discussion of 
costs, linings, suitable size, etc. by a number of elec. furnace experts. C.G.F.(C. A.) 


Or 
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Progress in the manufacture of steel in the electric furnace. CLAUSEL DE Cous- 
SERGUES. Rev. métal., 20, 417—22(1923).——Discussion of the advantages of the elec. 
furnace with a description of the various types and their merits and disadvantages. 

Ay P2Ce(Gsa8) 

A new colorimeter with absolutely symmetrical rays. K. BURKER. Z. angew. 
Chem., 36, 427—-9(1923); 3 cuts—An immersion colorimeter, mounted on a stand like a 
microscope, the rays from the 2 tubes being thrown on the same field for comparison. 
Directions for operating are given. Joe Me (Cre 

New liquid manometers and their use in heating and ventilating practice. E. 
NickEL. Feuerungstechnik, 11, 137-40(1923).—The form of draft gage described has 
a cylindrical well with axis horizontal, so that the gage can be used at different inclina- 
tions without affecting the zero reading. HAW rete) 


PATENTS 


Roller-grinding machine. José FERENCz. U. S. 1,475,693, Nov. 27. A rolling 
mill comprising drums having open ends mounted for free rotation around a common 
horizontal axis, a grinding roller in each drum held by 
gravity in contact with the inner periphery of its re- 
spective drum, a shaft extending through said open ends 
and upon which said grinding rollers are rigidly secured, 
oscillatory guide arms for said shaft permitting radial 
displacement of the grinding rollers in relation to said 
axis, means for rotating said shaft with said grinding 
rollers; said rotating means including a motor suspended from said shaft, the weight of 
said motor, shaft, and grinding rollers being sustained upon the inner periphery of 
said drums; whereby a constant pressure is exerted against said drums independent 
of the revolving speed of the rollers. 

Controller for fuel-oil burners. FINN S. Hupson and Epcar G. RuHoaps. 
U. S. 1,475,433, Nov. 27. Ina device of the class described, a steam-generating boiler 
having a fire-pot, a fuel-oil atomizer, an air-blower to deliver the 
fuel to the fire-pot, an elec. motor for the blower, an electric 
circuit for the motor having a switch, a cylinder having a piston 
and communicating with the boiler below the piston, a spring re- 
straining the piston in its cylinder, an adjustable plate to vary the = 

tension of the spring, a cap on the piston % ooo ' 
having an adjustable pin, and a lever coGper- 
ating with the pin and switch to open the 
latter when the piston is protracted and to close it when the 
piston is retracted. 

Dry pan. Davis Brown. U.S. 1,476,148, Dec. 4. In an 
improved dry pan grinding mach., the combination of a vertically 
mounted rotatable pan, a rim on the periphery of said pan, a 
stationary rim located above and defining, with said first rim, 
an opening through which ground mat. may pass, and means for moving said rims 
relatively to each other to vary the width of said openings. 

Electric resistance element. FRANK A. FAHRENWALD. U. S. 1,475,942, Dec. 4. 
An elec. resist. element made of an alloy of iron from about 16% to about 20% of chro- 
mium and about 1% to about 3% of manganese. 

Apparatus for measuring high temperatures. JULIAN L. SCHUELER and CHESTER 
A. Ketwocc. U.S. 1,475,365, Nov. 27. In device for measg. high temps., in com- 
bination, a tubular body, a light sensitive cell in said body, a lens in said body, and means 
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connected with said tubular body 
arranged to exclude light interfering 
media between said means and said 
cell and when subjected to ht. chang- 
ing in degree of intensity of color 
which change affects the resist. of said 
cell. 

Liquid-measuring apparatus. 
GEoRGE W. MAcKEeEnziz. U. S. 
1,475,844, Nov. 27. Locking mech- 




















anism for a liquid measg. app. of the class shown consisting of a 
vertically maintained rising and falling float, a vertically and an- 
nularly movable element having locking abutments for engagement 
by the top and bottom of the float, and means for locking the 
movable element at varying heights. 
a vertically and rotatably movable supply and return conduit, a 
vertical guide rod, a freely movable float thereon, float-engaging 
plates connected with the conduit extending below and above the 


In a liquid measg. app. having 


float in slotted engagement with the guide rod and having annularly 
arranged locking abutments for engagement by the float, and means for locking the 


conduit at varying heights. 


Loading machine for ores and the like. 


THORE ROBERT EKUGEN RUNDOQVIST. 


WeeSt 1,475,888, Nov. 27. A mach. for loading ores and the like into cars on mine 
tracks, comprising in combination a carriage frame, wheels for supporting said frame, 


another frame, pivotally mounted 
on said carriage frame to sweep 
horizontally thereover, an upstand- 
ing power motor, pivotally mounted 
at the free end of said other frame 
to rotate around a vertical axis in 
relation thereto, a horizontal crank 
shaft of said motor, arms attached 
to said shaft, and a bucket carried 
by said arms. In a machine for 
loading ores and the like into cars 
on mine tracks, the combination 
with an upstanding cylinder, of a 
piston therein, means for introduc- 
ing motive power on the upper side 



































of said piston, a piston rod, a crank shaft, arms attached 
to said crank shaft, a bucket carried by said arms, and 
a connection between said piston rod and said crank 
shaft to cause the said bucket arms to swing upwardly 
upon the downward movement of the piston. 

Transfer device for conveyers. SAMUEL OLSON. U. S. 
1,475,962, Dec. 4. In combination with a plurality of con- 
veyers arranged with adjacent termini, a transfer device com- 
prising a group of driving members interposed between said 


termini and all mounted to rotate about axes slightly inclined from strictly vertical direc- 
tion for exposing upwardly a limited portion of the circular driving surface of each member 
which extends ina plane substantially perpendicular to the axis of rotation of the member. 
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Beater. FREDERICK WESTERMAN. U. S. 1,475,978, Dec. 4. A beating app. 
comprising a receptacle having a cover provided with a central opening, a beater shaft 
set oblique to the vertical and entering the receptacle through the opening 
in the cover, a paddle on the shaft and in the receptacle, and means above 
and independent of the cover for supporting and rotating the shaft on 
its axis and also for bodily moving the shaft in a conical orbit having its 
apex substantially at the opening in the cover. 

Filter. LoursC. Rous. U.S. 1,475,244, Nov. 27. A filter having, 
in combination, a continuously moving filtering surface, means for creat- 
ing a vacuum at the filtering surface, means for covering the filtering 
surface with mat. to be filtered, means for sup- 
plying wash fluid to the surface of the mat., and 
a series of rolls mounted to rest upon the surface 
of the mat. and interposed in the path of travel 
of the fluid, all said rolls, except the last one, 
being provided with channels for the passage- 
way of the fluid past the rolls. 

Mechanical vaporizing oil burner. JAMES 77 
WALLACE TyGARD and ELIZABETH ANN TYGARD. : 
U. S. 1,473,891, Nov. 18. Ina mech. vaporizing 
oil burner for the production of mixtures of air 
and liquids, the combination of a hollow fixed member, a vibrating member located 
within the body of the fixed member in such manner as to divide it into substantially 
two compartments, whereby the movement of the vibrating member opens communica- 

< tion between said compartments when the 
an vibrating member is actuated either by vacuum 
or pressure and automatically closes communi- 
cation when pressure is released or vacuum 
broken, regulatable means for controlling the 
action of the vibrating member, means whereby 
a regulatable amount of gaseous or liquid fuel 
and air is admitted to one compartment, 
means whereby their incorporation into a 
finely pulverized homogeneous combustible or — 
stable vaporous mixture is effected when pass- 


ki Si} Smo eee ing from one compartment to the other, a suit- 
2 fee eo ae \2 able refrac. or protective enclosing envelope or 
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% y, wk LL pace COVET having suitable passages for the introduc- 

ae Oe Sa 4” ‘tion of cooling mediums and suitable annular 

openings through the side of said cover 

adapted to conduct the combustible vaporous mixtures generated ; ' 

in the carbureting device to the refractory wall or lining against 
which they burn when ignited. 

Induced and forced draft apparatus. Emme Prat. U.S. GQ===e 
1,473,870, Nov. 138. An app. for the production of draft in fur. 
by simultaneous induction and blowing, comprising a chimney 
flue, a casing arranged within the chimney flue and divided into 
two compartments having independent central inlets and peripheral 
outlets, a rotatable shaft in said casing, bearings supporting said 
shaft at each end on opposite sides of the flue, fan sections carried by the shaft and 
operating in the respective compartments, a delivery nozzle on one of the sections 
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opening into the chimney atthe axes thereof, said fan sections communicating with - 
the interior of the chimney flue and being transversed by only a portion of the combus- 
tion gases from the fur. and adapted to produce a draft by ejector action in the chimney, 
the other fan section having its inlet in communication with the atmosphere and 
adapted to direct an air blast to the grate of the fur. See Ceram. Abs., 2 [11], 263(1923). 


Kilns, Furnaces, Fuels and Combustion 


Use of pulverized coal in open-hearth furnaces. R.H.Lownpes. Mech. Eng., 45 
[11], 651-2(1923).—The cost of producing steel in open-hearth fur. burning pulverized 
coal at the Atlantic Steel Co. is greater than when natural gas is used. The life of the 
checker work is shortened by the use of pulverized coal. In a report on Pulverized 
Coal Systems in America, compiled by Leonard C. Harvey, and published in London 
in 1919, under the heading “‘Opinions of Users’’ occurs the following statement: ‘“‘Have 
found the average life of checkers for various fuels in the open-hearth fur. to be: Natural 
gas, 1000 hts.; producer gas, 350 to 500 hts.; oil, 350 to 500 hts.; and pulverized coal, 
225 to 250 hts. CA jeu. 

Symposium on heat transfer. ERLE M. Bituincs. Science, 58 [1508], 416 
(1923).—A symposium on ht. transfer will be held at the spring meeting of the Amer. 
Chem. Soc. W. H. Adams, of the Mass. Inst. Tech., is chairman of this symposium. 

OP? foals © 


PATENT 


Tunnel kiln. GrorGE HILLARD BENJAMIN. U.S. 1,474,616, Nov. 20. A tunnel 
oven comprising a main chamber through which goods to be heated can be 
caused to travel; a htg. chamber 
on each side of the main 
chamber, structurally indepen- 
dent of the side walls and roof 
of the chamber; and means in 
each chamber for converting and 
transmitting elec. currentinto ht. 





' Geology 


The superiority of British china clay. ANon. Can. Min. Jour., 44, 826—7(1923).— 
The world is still largely dependent on the unlimited supplies of china clays from Corn- 
wall, England, which heads the list both in quantity and quality of production. Gradu- 
ally increasing competition is noted from many foreign sources. Search for new de- 
posits is active in Canada, U.S., and China. Canada has a good deposit near St. Remy 
D’Amherst, near Huherdeau, Quebec. It may ultimately supply all the needs of Eastern 
Canada. A deposit near Foochow, China, close to the South Manchuria Railway, 
is producing for export about 70,000 T. per annum. ‘The U. § has relatively few de- 
posits of good china clay so far discovered, which are chiefly in the S. states: B.M.L. 

Notes on Canadian minerals—allanite, axinite, columbite, and sillimanite. T. 
L. WALKER AND A. L. Parsons. Univ. Toronto Studies, Geol. Surv., No. 16, 29-37 
(1923).—Allanite is described from pegmatites at (1) Seguin Falls, Ont., and (2) Labelle 
Co., Que. They differ considerably in composition. Analyses (EK. W. Todd): 

Ce203, Y2Os, 
SiO2e ThOr2 CaO FeO MnO MgO AlkeOs Fe2O3 ete. etc. H2O Sum 

Le ol ee © O.447 12.94.9756 0774" 1.03 16766 4.91 19.58 -1.64° 1.33 100.71 
Pea oe 052 14-76 12.130°1810° 0132 18.18 *3:80 13.44 0:76 2.99 99.94 
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Sp. gr. (1) 3.658, (2) 3.279; (1) 1.735, (2) 1.650; (1) birefringence 0.01, (2) isotropic. 
Axinite from Marmora Twp., Hastings Co., Ont. is found in a hornblende schist. An- 
alysis (Todd): SiO: 41.46, B.O; 4.88, Al,O; 19.94, Fe.O; 0.96, FeO 4.56, MnO 5.44, 
CaO 19.57, MgO 1.99, H2O 1.61, sum 100.41, sp. gr. 3.221. The formula 13RO.B203.- 
10SiOz is suggested for axinite. Columbite. Four analyses (Todd) are given: (1) 
crystals, Lavers Mine, New Ross, N. S.; (2) Hazaribagh, Bengal; (3) Lyndoch Twp., 
Renfrew Co., Ont.; (4) massive with visible rutile, Hybla, Ont. All are from pegma- 
tites. 


CbeOs ‘Ta2sOs ‘TiOze SiOz2z SnO2 MnO FeO Sum Sp. ek 
63.08 »14.48:.° 1.47 0.34%. 0322." 10:44, 10 46 5 O00 s490 re baa 
65:49° 713.89 '-,0..66. 0..10-20:22 S145 MOO 22 ead 
50.79 15.21 -6' 19" 1 28 = 0556 4-107 245 10.90 100.4 ora! 
66:.60.. 1.745.222.) 0.64" 0-36 5 -9.06.9:28 Gf 7100 20 eae a 
1 Also 0.15 CaO. 7? Also 0.15 CaO, 0.82 rare earths. *% Also 1.25 ZrOc, 3.44 ThOs, 1.68 
rare earths, 1.41 HO. 

Sillimanite crystals, up to 1/2. inch long, occur in a gneiss at Romaine, Que. ‘The 
mineral is colorless and transparent.. Analysis (Todd): SiO: 36.70, AlzOz 62.73, Fe.Os 
0.63, sum 100.06; sp. gr. 3.209. Hed HG) 


Hm CO DO 


Chemistry and Physics 


The oxides of iron. J. D. FErcuson. Jour. Wash. Acad. Sci., 13 [13], 275-81 
(1923).—(1.) The iron phase in the system (He, HO, Fe, FeO) was studied in an elec. 
htd. tube fur. to det. the quantities of oxygen present. Materials used were electrolytic 
iron and piano wire. The temps. varied from 750°C to 980°C. Six runs were tabu- 
lated. Results indicated that the system does not contain appreciable quantities of 
Oo. (2.) The transition temp. of the ferrous oxide phase was studied and found to be 
somewhat below 577°C. ‘The presence of ferro-ferric oxide in soln. in the ferrous oxide 
lowers this temp. (38.) Equilibrium constants at 750°C were checked by the stream 
method. Values were obtained indicating that the oxidation starts with a H.O/H: 
ratio slightly less than .54. This work checked Chaudron’s figures very well. 

Pe Ca 

The thermal conductivity of materials employed in furnace construction. E. 
GriFFiTHs. (Collected Researches.) Natl. Phys. Lab., 15, 1-15(1920); Trans. 
Faraday Soc., 12 (1916).—Gives a critical summary of earlier determinations of con- 
ductivity of fire clay, silica and magnesite brick. In G.’s method the test brick of stand. 
size is htd. on one face by a bath of molten tin in expts. up to 450°, and above that tem- 
perature by pressing it against a flat iron plate forming a portion of the wall of a large 
uniformly heated muffle. Results by the 2 methods agree though the metal bath gives 
greater accuracy due to more uniform htg. ‘Temps. are observed: by means of thermo- 
couples and ht. transfer by means of a flow calorimeter provided with a guard ring to 
protect the calorimeter against sharp temp. gradient. The following values were ob- 
tained for conductivity in C. G. S. units: Diatomaceous brick 105° to 502° mean temp., 
0.000310 to 0.000461; matted slag wool, 194° to 476° mean temp., 0.000191 to 0.000342; 
magnesia pipe packing 310° mean temp., 0.00022. ingest 

Properties of powders. VI. Compressibility of powders. E. FE. WaLKER. 
Trans. Faraday Soc., 14, 55-73 (1923).—A method devised for measg. the resist. of powders 
to compression by static load and blows from a falling wt. Materials used were Pb, 
NH«NO;, NaCl, TNT, CaCO;. Three classes of curves developed showing progress of 
compression varying with the type of mat. Microscopic examn. shows-the extent of the 
deformation of the crystals. (More work could be done on this.) Fz. OF; 


CERAMIC ABSTRACTS 57 


Properties of powders. VII. Distribution of densities. E.E.WaLkKER. Trans. 
Faraday Soc., 14, 55-80(1923).—Local d. in columns of compressed powders studied. 
Various methods of packing compared. Some discussion of the effect of compression 
and d. on the cohesive power of the powder. EY C2E; 

Simple method of determining apparent densities. KENNETH K. Dopps. Chem. 
and Met. Eng., 29, 324—5(1923).—Density is defined as the wt. (or mass) per unit volume, 
or wt. divided by vol. The vol. of continuous, impervious solids is readily found by the 
loss of wt. when suspended in water, since, by Archimedes’ principle, the loss in wt. 
equals the wt. of an equal vol. of water. We have, then, D = Wi/(W,— Ws), taking the 
d. of water as unity, where D = density, W; = wt. in air, W. = wt. suspended in water. 
Porous bodies cannot be so treated, owing to absorption of water, which causes the 
suspended wt. to be too great by an amount equal to weight of water thus absorbed. 
This objection could be overcome by weighing body after immersion. By subtracting 
the suspended wt. from the satd. wt., the absorbed water cancels out, leaving the bulk 
vol. Thus, D = W,/(W3—Wz2), where W3 = satd. wt. This suggests the method of 
measg. porosity by boiling in water, but the above process unfortunately is not appli- 
cable to the detn. of porosity. Numerical data is given showing apparent d. of coke, 
carbon, and various types of brick as detd. by the above method and by boiling under 
reduced pressure for 1 hr. The results agree to several units in the second decimal place. 

A. F. G. 

Different types of plasticity of-clays and kaolins. M.A. Bicor. Ceramique, 26, 
194-8(1923).—B. divides the bonding power of kaolins and clays into 4 classes as fol- 
lows: (1) Colloidal bonding power caused by extremely fine mineral particles; (2) 
lamellar bonding power caused by plates of kaolin, mica, etc., in clays; (3) organic bond- 
ing mats. as glue;*and (4) fibrous bonding properties such as is caused by adding fibrous 
mat.toaplasticclay. The organic and fibrous bonding mats. make the clay more work- 
able and cause it to be more resist. to breakage in the dry state. The lamellar bonding 
mats. cause the clay to be more workable in the plastic state and also impart strength 
to the dry clay. The colloidal bonding properties play an important réle in ceramics. 
Those liquid, physical and chem. agents which develop the colloidal properties of clays 
are known as peptising agents. Those which destroy the colloidal properties are known 
as peptising agents. Clays and kaolins are more or less colloidal and are partly pep- 
tised by water. Plastic clay consists of 2 kinds of subs. One kind absorbs the water 
and swells and is peptised by the water. The other mat. is too coarse to become pep- 
tised and hence is simply coated with water, and does not swell. Petroleum when added 
to dry powdered clay and pressed into bricks at a high pressure does not develop strength 
in the clay upon drying but causes the clay to crumble to a powder. ‘This is considered 
a pektising agent. On drying plastic clay it slowly shrinks and becomes hard. ‘The 
' plastic clay possesses colloidal properties and these colloids become pektised by driving 
the water from the colloid. The colloids thus pektised give strength to the clay. .Plas- 
ticity, drying shrinkage, and strength are greatest for clays having the highest colloidal 
content. A thorough pektisation of the colloids of clay does not take place upon drying. 
A dry clay adsorbs moist. from the air, this being more from moist air than from dry 
air. Kaolins washed from disintegrated rocks of sand and mica do not have much 
bonding power. Clays removed from wet banks are on the other hand very plastic 
provided they are not too rich in sand and mica. All clays and kaolins contain organic 
matter and bacteria. Under the influence of time, wetness, and bacteria the colloidal 
portion of clays are increased. The Chinese allow their clays to remain in damp cellars 
for 100 yrs. before using them for pottery. By pressing and heating a pektisation of 
the colloid takes place. It was found that extremely plastic clays became insol. in 
water after heating to 400°C. Lean clays and kaolins first became insol. in water after 
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heating to 500°C.  Slaty clays first became insol. after heating to 600°C. Hot water 
produces less pektisation than press. and heat. Slaty clays are very difficult to pektise 
especially if they contain bituminum. If a bituminous slaty clay is pektised by heating 
to 600°C and then is treated with chemicals to remove the bituminous matter the clay 
becomes colloidal again and becomes pektised at 400°C instead of 600°C as was neces- 
sary for the bituminous clay. _B. also detd. the effect of colloids in clay upon the resist. 
of the ware made from it to freezing. He used a brick clay containing considerable 
sand and mica as impurities. Three types of bodies were studied. (1) The powdered 
clay was heated to 150°C and pressed into bricks at this temp. with a press. of 700 
kg./em.? (2) The powdered clay was dried at room temp. and mixed with 4% water 
and pressed at 700 kg./cm.? (3) The clay was mixed to normal consistency with water 
and pressed into brick at 15 kg./cm.2 Separate samples of each of the 3 groups were 
fired at 900° and 1000°C. These bricks were saturated with water and frozen at —15°C 
for 4 hrs. This was repeated until the brick disintegrated. The results showed that 
bricks of groups 1 and 2 failed before the tenth treatment while those of group 3 with- 
stood the tenth treatment. The brick of group 1 had practically no colloids but owing 
to the high pressure which it received it withstood the freezing test 4 hrs. The trial 
pieces of group 2 developed some colloids and this together with the press. caused it 
to withstand the freezing treatment for 8hrs. In group 3 the max. amt. of colloids were 
developed and hence this brick withstood the freezing treatments longest. The brick 
of groups 1 and 2 had a very good appearance and were slightly less porous than those of — 
group 3 but in spite of their lower porosity they failed in the freezing tests due to lack 
of pektised colloids. In making this clay into bricks and roofing tile it was found that _ 
a product most resist. to freezing could be made by making these from plastic clays. 
By using the dry press process about 6 hrs. can be saved in the time-of manuf. but the 
‘product made in this manner is not resistant to freezing unless made from an exception- 
ally plastic clay. It is true that the bricks can be made more resist. to freezing by 
firing them to a higher temp. but by so doing the color is often spoiled and the fuel 
consumption increased. If a clay is dried in an atmos. satd. with H.O a vapor press. 
is exerted in the clay which causes more colloids to become peptised and hence in drying 
develop greater strength. Ware dried in moist air becomes pektised at 400° to 450°C 
and after firing at 900°C is very resist. to frost. The drying in moist air requires 
48 hrs. at 45°C and not quite 8 hrs. at 90°C. Eke? 
The plasticity of crude gum. Marzerti. Giorn. Chim. Ind. ed Appl., 5 [7], 342 
(1923).—The plasticity is measured in an app. by which temp. and press. are regu- 
lated and the rate of flow through an aperture measured during time intervals. By ~ 
this means the control of the heating of gum and an idea of the effect of heat on it is 
obtained. Drawing of apparatus is given. SuSsz 
Rapid technical determination of Fe,O; and Al,O; Lucnessi. Giorn. Chim. 
Ind. ed Appl., 5 [1], 12(1923).—The ppt. of hydrate of AlxO; and Fe,O; obtained with 
NH:zOH in presence of NHjCl is dissolved in N/2 H2SO,. ‘The excess of acid is titrated 
with NaOH N/2 using methyl orange as an indicator. Difference of H2SO, thus is 
left as combined with Al,O; and Fe.O;. After addition of coned. H2SO, and reducing 
with H2S the Fe.0; is gotten with N/2 KMnO,. By calen. the acid combined with 
FeO; is obtained and A1,O3 is derived in like manner. . Sie. 
The ternary system of Al, Zn, Sn. Losana AND Cor6zzI. Gazz. chim. ital., 53 
[8], 546(1923).—The binary system of Al-Sn, Al—Zn, Zn-Sn were investgd. and curves 
given showing eutectic points. Al-Sn is of simple type with a eutectic at 0.6% Al 
and 229°C. Sn-Zn system had eutectic at 197°C and 9.7% Sn with 0.5% a-Zn and 
up in solid soln. while at 49% Zn a conversion of Zn takes place. The Al-Zn systemis 
complicated with solid solns. of the various forms of Al and Zn. ‘The ternary system 
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has a eutectic at Al 1.46%, Zn 10.87%, Sn 88.17%, and 194°C. Diagram of system 
given and microphotographs of eutectic. SiS. GC: 
The ternary system of S, Se, Te. Losana. Gazz. Chim. Ital., 53 [6], 396(1923).— 
Binary system of S-Se, Se-Te, S-Te wererun. A eutectic of S-Se at 66% Sand 104°C 
was found. Se-Te did not give a point and S-Te gave one at 109°C. 7% Te 
with a solid soln. present. No eutectic was formed in the ternary system. <A diagram 
of system and microphotographs are given. SPSue: 
The ternary system of Al, Zn, Sn. E. Crepaz. Guiorn. Chim. Ind. ed Appl., 5 
[6], 285(1923).—A study of the ternary system of Al-Sn-Zn was made andaconfirmation 
of the results obtained by other men. Eutectic of Al-Sn, Al-Zn, Zn—Sn systems were 
found. A eutectic of the ternary system found at 86Sn, 13Zn, 1Al and 210°C. Mi- 
crophotographs of various points in the study are shown and tables of compns. of the 
system run are given with curves of binary and ternary systems. he Shc Hat ©, 
The influence of some compounds on the transformation of quartz. PARRAVANO 
AND Turco. Gazz. Chim. Ital., 53 [4], 249(1923).—A rev. of work on increase of trans- 
formation of quartz by certain subs. issmade. Expts. on ganister rock are made by the 
addition of various amts. of Fe203, POs, B2O3, CaO, WO; up to 1.5% and the samples 
burned to cone 15 and 18. The d. of all obtained and results are given showing in 
nearly all some effect. It was found that 3% of Fe.O; did not greatly affect the re- 
fractoriness. B,O; hastens the reaction. Microphotographs of the various mixts. 
and temp. show the amt. of conversion. Fe.0; forms compd. with the SiO, and Al.Os3. 
At cone 18 all the quartzite is converted to trydimite and cristobalite, with the try- 
dimite being bonded by the cristobalite. Seer Os 
Effect of size and physical properties on the heat absorption of checkerbrick. O. A. 
HOUGEN AND Davin H. Epwarps. Chem. and Met. Eng., 29, 800-3(1923).—The trans- 
fer of ht. from the surface of the brick to its interior is computed by the aid of an equation 
taken from the mathematical theory of ht. conduction, connecting the heat flowing 
through 1 sq. cm. of surface in a given time, the thickness, thermal condy., sp. ht., ap- 
parent density, and temp. of surface. This applies to the case of parallel walls held at 
a constant temp. (Lord Kelvin’s “infinite slab’’), but, by means of Langmuir’s shape 
factor, may be applied to the case of checkerbrick Curves are drawn showing rate 
of absorption of heat by silica brick of varying thickness (2!/2 in. to 10 in.), also by vari- 
ous refract. for a thickness of 2'/2in. Tables are computed showing time required by 
the different mats. to absorb 95% of the total heat, and the max. period of regenerative 
reversal. It appears that magnesia would make the most desirable checkerwork, were 
it not ruled out by its tendency to spall, as it absorbs 50% more heat than fire brick, 
and its reversing time (7 min.) is !/3; that of fire brick (21 min.). Carborundum ranks 
next, but when the reversal time is longer than 20 min., it offers no advantage over fire 
brick. Since the function of checkerwork is to store up a large amt. of ht. quickly, it 
is obvious that high thermal condy., d. and sp. ht. are all desirable qualifications, 
whereas materials of the insulating variety such as Sil-O-Cel should be avoided. 
; A. F. G. 
Some changes taking place in the low-temperature burning of Stourbridge fire clays. 
C. E. Moore. Trans. Ceram. Soc., 22 [2], 188(1922-23).—Three definite “critical 
ranges’ are to be found in Stourbridge fire clay at temps. approximating to 700°C, 
920°C, and 1030°C. ‘The changes take place in all the clays of the series and at simi- 
lar temps. ineach. The magnitude of the changes and particularly of the 700°C and 
900°C changes decreases with the alumina content. The examination of the changes 
in properties at these temps. gives results inexplicable by the kaolinite theory. The 
hexite-pentite theory provides a “clay substance” agreeing well with analytical results 
and with the geology of the deposits. The transformation of this ‘clay substance’’ 
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to an isomeric form gives a complete explanation of. the changes in properties at 720°C 
and the critical ranges surrounding it. The polymerization of the isomer completely 
explains the 920°C change with the exception of the porosity results. The 1030°C 
change is probably of a purely mechanical nature and requires investigation. The 
hexite-pentite theory gives a more complete explanation of the processes involved than 
any other, and is to be regarded as the most successful theory of “‘clay substance’’ in 
its application to Stourbridge fire clay. . Hes. 
Measurement of the indices of refraction of a solid by immersion in a liquid heated 
to a determined temperature. P. GAUBERT. Bull. soc. franc. mineral., 45, 89-94 
(1922).—The Becke or Schréder van der Kolk method for the petrographical microscope 
is used. ‘The solid whose 1 is to be detd. is placed in a hot liquid of slightly lower n. 
As the liquid cools its 1 becomes greater and finally equals that of the solid. By noting 
the temp. at which this occurs an exact detn. of nm may be made. ‘There isa list of suit- 
able media, with their 7 at room temp., and the value dn/dt from which 1 at any temp. 


up to the b. p. may be caled. Hel SHAG ray 
Cohesion, hardness and toughness. P. Lupwix. Z. Metallkunde, 14, 101-10 
(1922); J. Inst. Metals, 28, 572. H: Geers 


The quantity and composition of colloid clay in kaolin from Meissen. ALBERT 
VASEL. Kolloid.-Z., 33, 178-80(1923).—The Meissner kaolin contained at least 3% 
of colloid clay whose compn. corresponded to the theoretical formula Al.O3.2Si02.2H2O. 
Lime and magnesia did not enter into the compn. of the clay substance but were ad- 
sorbed by the colloid particles. Hi iMeMele (C2) 

The determination of chromium in the presence of organic matter. GEORGE 
GRASSER. Z. Leder-Gerberei-Chem., 2, 185-8(1923).—Several methods for the de- 
struction of org. matter in chrome liquors were tried. It was found that oxidation 
with either KC1O; or fusion with KNO; and subsequent titration with Na2S203 gave good 
checks with the gravimetric detn. of Cr. Where KMnOQ, was used, variable results were 
obtained. aja ke (CAs) 

A new volumetric method for the determination of nickel. G. Spacu AaNnpD R. RI- 
PAN. Bul. soc. stuinte Cluj, 1, 325-31(1922); Chem. Zentr., 1923, II, 380.—The method 
is based on the complete pptn. of a sky-blue complex compd. of Ni from aq. soln. by K 
or NH, thiocyanate in the presence of C;H;N, thus: NiX, + 4C;H;N + 2NH.CNS 
— > [Ni(CsHsN)s](CNS)2 + 2NH.«X. An excess of 0.1 N NH,CNS is added in the 
presence of CsH;N to the neutral or slightly acid Ni soln. and the NH:CNS not reacting 
is titrated back with 0.1 N AgNOs, (NH4)2Fe(SO.)s being used as indicator. 2(CNS) 
corresponds to 1 Ni. Comparative expts. by electrolysis showed max. deviations of 
Oa 5 GY Os DeG.2tte 

The crystal structure of strontium selenide. Maser K. S_Latrery. Proc. Am. 
Phys. Soc., 1922; Phys. Rev., 20, 84(1923).—SrSe has a simple cubic lattice with d = 
3.10 A. The unit cube has a side 3.10 A, alternate corners being occupied by Sr and Se 
atoms. S.cRsAL GAY 

Crystal structure of vanadium, germanium and graphite. A. W. Hutu. Proc. 
Am. Phys. Soc., 1922; Phys. Rev., 20, 1138(1922).—V has a body centered cubic lattice, 
side 3.04 A; distance between nearest atoms, 2.63 A; ideal d., 5.76. Ge has the same 
structure asthe diamond. ‘The side of the unit cube is 5.63 A: distance between nearest 
atoms, 1.218 A; d. 5.36. Graphite shows a lattice of the hexagonal close packed type, 
which is not in agreement with results of Debye. ». K. A.{C. A.) 

Simplified determination of arsenic. PoussicuEs. Ann. chim. anal. chim. appl., 
5, 263-7(1923).—The method is similar in principal to that recommended by Copaux 
for the detn. of H3PO,. If a soln. of NazMoO, in dil. HNO; is mixed with pure ether 
and then treated with H3AsOg, 3 layers of liquid result. ‘The bottom layer consists of 
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an oily, yellowish liquid contg. As and Mo; the middle layer is an aq. soln. contg. the 
excess of NasMoO, and the top layer consists of the excess ether. If the reaction takes 
place in a centrifuge tube graduated at the bottom, which is narrower than the rest of 
the tube, the quantity of As can be detd. by the depth of yellow liquid. It is necessary, 
however, to apply a correction for the soly. of the As compd. in the other 2 liquids. 
By this method of analysis good results are easily obtained in the analysis of tetra- 
hedrite, pyrite and similar minerals contg. more than traces of As and no P. In the 
analysis it is recommended to use 25 cc. of soln. contg. 2.9 to 25 mg. of As, which should 
be added to a mixt. of 65 cc. NasMoOs soln. (100 g. MoO; suspended in hot water, neu- 
tralized with NazCOs, poured into 700 cc. of 6 N HNO; and diluted to 1 1.) and 85 cc. of 
ether. Wires Elson Gren 
Volumetric method for the determination of magnesium. M. BuLLi AND L. FER- 
NANDES. Ann. chim. applicata, 12, 44-5(1923).—The pptn. of Mg(NH4).Fe(CN). 
from solns. contg. Mg** and Fe(CN).s~~~~ in the presence of NH, salts is utilized for 
detg. Mg volumetrically. When cold, pptn. occurs only in coned. solns., but it is 
complete in hot dil. solns. with excess NH, salt and EtOH, though a direct volumetric 
detn. could not be developed because of the difficulty of reading the end point. Filtra- 
tion and detn. of the excess KyFe(CN).5 with KMmOs, were not successful because of the 
difficulty of washing the ppt. and the formation of a ppt. of Mn(NH,)2.Fe(CN).>5. Pro- 
cedure. ‘To the Mg soln. add an excess of KyFe(CN). and of solid NH.Cl, heat at 100° 
for 5-10 min., add approx. 0.05 vol. of EtOH and while hot titrate the excess KiFe(CN)¢5 
with 0.1 N ZnSO... The end point is reached when a drop of the supernatant liquid is 
not colored rose by a U salt. <A drop of 0.1 N ZnSO, is sufficient in the titration to 
transform the rose color to a clear green and the point is sharper than that in the titration 
of Zn by the method of Galetti. Calc. the Mg from the reactions: MgSO, + KyFe(CN). 
+ 2NH,Cl—>" (NH:)2MgFe(CN)> + 2KCl + K2SO.; ZnSO, + KiFe(CN)>5 + 2NH.Cl 
— > (NHiz)2ZnFe(CN)6 + 2KCl + K2SOx. C2C. Ds(CoAay) 
The practical application of flue gas analysis. C. F. WapbrE. Fuel, 2, 202-3 
(1923).—Of the 3 methods for detg. COz, (1) the intermittent “snap” test, (2) analysis 
of an av. sample over a period and (3) the continuous automatic record, the value of 
(2) is questioned, since no data are obtained on the cause of a low % CO: or as to whether 
conditions of firing are uniform or variable. (1) is useful in locating the cause of a low 
% COs indicated by the automatic recorder, for by test holes at successive passes, an 
air leakage can be located. (3) should be used for detg. the efficiency of combustion, 
the presence of excess air and the % CO» per unit wt. of fuel consumed, rather than the 
% COz in the waste gases. Flue gas anal., which has been neglected in regenerative 
processes, reveals serious losses and great variations in the compn. of chimney gases. 
Cree ao lCz eA) 
PATENT 
Process for refining tin and antimony. GEORGES BONNARD. U.S. 1,475,422, Nov. 
27. ‘The herein described process of refining tin and antimony which comprises sub- 
jecting crude tin to the action of dry chlorine, separating the liquid chlorides thus ob- 
tained from the solid and semi-solid materials, adding water to said liquid mixtures to 
produce a solution of stannic chloride and decompose the chlorides of antimony, arsenic 
and sulphur, separating out the solution of stannic chloride, and electrolytically ob- 
taining tin from such solution. 


General 


Technical education in relation to the refractories industry. G. W. HErrorp. 
Trans. Ceram. Soc., 22 [2], 205(1922-23).—There are undoubtedly numbers of first- 
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rate men in the industry, so far as their experience goes really first-rate, but for lack of 
suitable scien. training they are unable to translate the results of research into works 
practice. ‘The function of research work in connection with industry is something more 
than the provision of foolproof tips; it is to det. principles and constants, which, by men 
with training, acumen and imagination can be applied in the circumstances of the par- 
ticular works in which they are interested. An interesting attempt has just been started 
at Brierley Hill to provide suitable instruction in refracs.; its success will be detd. 
largely by the amt. of practical support it receives from the indus., and the amt. of prac- 
tical sympathy the industry extends to the students. Hees: 
Prepared non-metallics in Canada. S. J. Coox. Can. Chem. & Met., 7 [9], 
226-31(1923).—Includes figures of consumption of many ceram. mats. in Canada during 
1922, also a few notes on the production of ceram. products. BeMrL. 
Dressing crude chalk by modern methods. A. B. Parsons. Eng. & Min. Jour. 
Press, 116 [10], 415-20(1923).—In its whiting dept., the Benjamin Moore Co., at Car- 
teret, N. J., has cut its costs nearly 50% by re-equipping an old plant with modern mach. 
Crude French chalk is dressed to remove 8% sand and 20% moisture and the product 
ground to —300 mesh. A flow sheet and pictures and drawings of mach. in the new 
plant are given in the article. A grab bucket crane for large unloading, modern con- 
veyor mach., Dorr classifiers and a vacuum filter have reduced the labor force from 38 
to 9 workmen of the same ability. Much of this Se aS is applicable to the dressing 
of feldspar, kaolin, silica, etc. Bante 
Melting in electric furnace. J. L. Cawrnon, Jr. Foundry, 51 [23], 938(1923).— 
A description of current practice in the production of synthetic cast iron in both acid and 
basic elec. fur. Typical charges, when melted down contain about 2.50% C. To se- 
cure a carbon content over 2.75% it is necessary to have a clean bath of superheated 
metal, agitated vigorously. The silicon content is adjusted by the addn. of 50% ferro- 
silicon, and manganese is added as ferro-manganese. A rapid method of testing the metal 
before pouring is given, together with a chart for calcg. mixts. M. E. M. 
Describes cupola reactions. J. Coin. Foundry, 51 [23], 961(1923).—A review 
of present day theories concerning reactions within a cupola, with some conclusions by 
the author. M. E. M. 
The dusted lung with special reference to the inhalation of silica dust and its re- 
lation to pulmonary tuberculosis. B.S. NicHoison. J. Ind. Hyg., 5, 220-42(1923). 
Hr. (era) 
The partial decomposition of certain solid substances effected by grinding. JouNn 
Jounston. Rec. trav. chim., 42, 850-4(1923).—The process of grinding a solid may be 
accompanied by certain changes in the compn. of the mat. In particular it may cause 
a solid substance, which on dissociating yields a gaseous product, to lose some part of 
this volatile component. From theoretical considerations it appears that this partial 
loss of volatile component may occur more generally than has hitherto been supposed; 
and expt. has confirmed this deduction. In many cases the loss will be unappreciable 
because the dissoc. pressure is too small or the rate of dissoc. too small, or because the 
substance is not hard and crushes easily. In other cases like the hydrates the loss 
may be so large as seriously to affect analytical results. 7 Eck WetGe4aa 
Producer gas and gas-producer practice. III. R.V. WHEELER. Fuel, 2, 182-6, 
219-21(1923); cf. C. A., 17, 203, 3088.—Producer construction, grates, solid-bottom, 
bar-bottom and H.O-bottom producers, the body of the producer, the charging hopper, 
the method of providing the blast and the use of superheated blasts are described with 
diagrams. Oe Ge A) eel 
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Abrasives 
Abrasives. Anon. Mineral Ind., 31, 1—7(1922).—A review of the abrasives indus- 
ap AS BY ACE 224) 
PATENTS 


Method of and apparatus for grading. CuHarLES J. Hupson and Wiison C. 
Broca. U.S. 1,478,335. Dec. 18.—The method of grading an article of bonded abrasive 
grains which comprises relatively moving a wearable tool 
and said article in contact through an extensive circular 
path and thereby abrading the tool by the action of suc- 
cessive abrasive grains, simultaneously feeding the tool for- 
ward under a definite press., continuing said relative move- 
ment for a definite period and until a measurable reduction 
in tool size has been produced, and measg. the combined amts. 
of wear upon the article and the 
tool produced by such abrasion. 

Process and apparatus for classifying grinding wheels. 
CHARLES 1, GILEETY, +, UA S:- 1.478:3830 Deer 18.— Lue 
method of classifying a grinding wheel comprising the steps 
of rotating the wheel at a normal grinding velocity, grind- 
ing a standard wearable tool thereby under uniform press. 
and for a definite period, making successive determina- 
tions of the grinding effect of the wheel on the tool as the opern. proceeds, measg. 
the wheel wear produced in the time interval, and from the grinding characteristics thus 
observed classifying the wheel by comparison with data obtained with standard wheels 


Art 


Color measurement by the Ostwald method. Ismar GinsBEercG. Textile World, 
64, 1519-21, 1539(1923); cf. C. A., 17, 2384.—The practical application of the Ostwald 
theory to color analysis and the detn. of color purity are discussed. ‘The convenience 
of the method in designating colors and defining fastness is pointed out. A description 
of the app. is given. — Cob Mie sl Cer a) 








Cement, Lime and Plaster 


Continuous automatic shaft kiln for cement plants. F. peEM. Tusman. Rock 
Products, 26 [25], 20(1923).—Successful European practice is described, largely the 
Buhler system. Fuel, coke breeze or anthracite of pea size, and raw mat. are weighed, 
mixed, moistened with the detd. amt. of water, and briquetted. The briquettes push 
each other over a bridge to a movable feeding and distributing device. The kilns 
range to 9 ft. internal diam. with walls of ordinary mat. to 26 ft. in height. Forced 
draft of approx. 200 mm. water is used, and an output of 45 tons per 24 hrs. with the 
9 ft. kiln is obtained. Discharge is secured at the bottom of the shaft by means of a 
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ribbed cone, toothed rolls, or preferably by a Buhler toothed rasp or ram moving hori- 
zontally, and actuated hydraulically giving an even discharge. ‘The clinker is then 
removed through air locks, and conveyed to storage. Fuel econ., low power consump- 
tion in opern., less and easier repairing of kiln, flexibility of opern., ability to stop kiln 
for any period to 24 hrs., space econ., better and quicker pulverizing of clinker, and 
excellent quality cement requiring low gypsum content are advantages claimed for 
product over that of rotary kiln. Ce Re 
Lime-kiln thermal efficiency. V. J. AzBE. Rock Products, 26 [16], 35(1923).— 
The percentages of CO2, Oo, and CO in the waste gases, together with the temperature 
of the gas, and a knowledge of the fuel used are made the hasis for the calens. The 
tons of lime per ton of coal, and the thermal efficiency of the kiln are calcd. in the usual 
manner. The greatest ht. loss is due to escape of waste gases at a high temp. either 
incompletely burned, or with a large amt. of excess air, and can be more readily con- 
trolled than losses due to radiation, ht. in burned lime, moisture, etc. Excess Oe over 
2% means that the excess air carries off sensible ht., overloads the gas carrying capacity 
_ of the kiln, reduces the kiln temp. and ht. transfer, and reduces the output. In opern. 
of lime kiln a better proportioning of air and fuel, more regularity, more uniformly sized 
rock, and better charging are needed. Graphs are furnished for tons of lime per ton of 
coal, thermal efficiency, fuel loss due to escape of waste products (dry), withdrawal 
of hot lime, and incomplete combustion, and loss of lime due to too great amt. of ex- 
cess air. CAR: 
The spontaneous disintegration of cement clinker on cooling in the air. J. DAUTRE- 
BANDE. Le Ciment, 28, 355-60(1923).—It is maintained that the disintegrating of 
cement clinker in air is due to the formation of bicalcium silicate (2CaO.SiOz), and that 
this compd. may be formed not only as the result of an excess of silica for the formation 
of tricalcium silicate (8CaO.SiO)2, but also from insufficient burning, and from over- 
burning of the charge. ‘The causes for disintegration may be subdivided as follows: 
(A) Clinker partially reduced to powder.—(1) Silica content of the fine powder much 
higher than that in the lump clinker. (AnalysesI.) This may result (a) from segrega- 








JE III II 
a > 
Lump Powder Lump Powder 
clinker clinker 
SiO» DORtOU pe O16, 28.38% 22.45% 24.00% 
. see 12:20 13.70 16.55 9 25 9.75 
Fe:O3 
CaO COLAO 56 .20 54 .74 65.00 63 .00 
MgO 0.20 Opera mr 70 1.44 
SO; 0.24 0.21 0.27 0.51 ah 
Ign. loss 0.45 0.38 0.28 0.60 0.80 


99529 99 .83 100 .22 OOo! Gort 


tion of the silica due to poor mixing, (0) from an excess of silica in the batch due to poor 
propng. of the raw mats., (c) from an increase in the silica content of the clinker due to 
the incorporation of high silica ash from the fuel, and (d) in rare cases from inclusion of 
silica from the lining of the fur. (2) Excess of silica in powder over silica in the lump 
clinker, not sufficient to cause disintegration. (Analyses II.) Due to insufficient 
burning some bicalcium silicate isformed. (B) Clinker totally reduced to powder.— 
(1). Silica content of the batch too high, with the resulting formation of bicalcium 
silicate. (Analysis III.) (2) The compn. of the cement does not differ from other 
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known stable cements. ‘The cause in this case was too much free sand in the batch, 
and insufficient burning to obtain tricalcium silicate. A sufficient quantity of Fe:O; is 
often necessary to help the fusion. Tests on Disintegrated clinker —lIf instead of 
allowing the clinker to cool in the air where it would disintegrate, it is thrown into cold 
water, the clinker remains intact. On drying and grinding the clinker, a cement is 
produced which when tempered with water has hydraulic properties. This would 
seem to indicate that there are two allotropic forms of the bicalcium silicate. The 
powder of bicalcium silicate resulting from the overburning of clinker has a grey-blue 
color, and a sp. gr. of 3.14 to 3.18. On adding the powder to cements and mortars, 
the increase in powder content from 10 to 50% (a) required increasing amts. of water 
for tempering the mixts., (b) delayed the time of initial and final set, and (c) decreased 
the crushing strength appreciably at each addition of powder. Cf. Jour. Amer. Ceram. 
Soc., 4 [10], 874(1921). ; TAPNe 
White brick made from blast furnace slag. AuGusTE Ligvin. Rev. Mat. Constr. 
Trav. Pub., 170, 241-3(1923).—Slag from blast furnaces is run into water, where it 
breaks up into granular pieces. 380% of lime is added to the dried slag and the mixture 
pulverized in.a tube ball mill. The resulting mass is then mixed with 10% lime and 
sufficient water to moisten it. "The body is pressed into brick in a brick machine, with a 
capacity of 1000 brick per hour. After hardening for three months, the brick are ready 
for use. Six photographs are given of the plant at Pont-aA-Mousson (France), where the 
slag is utilized for brick-making. LNG 
The setting of plaster. JoLrBorIs AND CHASSEVANT. Comptes Rendus, 177 [2], 
113-116(1923).—At a temp. of 30° CaSO, calcined at 300° and below gives a supersatd. 
soln. of 7.3 g. per 1. of anhyd. CaSO,. The dihydrated CaSO, gives a satd. soln. of 2.1 g. 
per 1. at 30°. The soln. reaches its limit of supersatn. in approx. 10 min. When cal- 
cined above 300° the max. soly. of CaSO, becomes a function of the temp. at which it 
was calcined. ‘The setting of anhyd. CaSO, proceeds in 3 steps. (1) Formation of 
solid hemihydrate CaSO,1/:H:O. (2) Soln. of CaSO4!/2H.O. (3) Crystn. of gypsum. 
Cf. Ceram. Abs., 2 [10], 214(1923). W.R. K. 
Potash and waste heat recovery from cement kilns. ANoNn. Chem. Age, 9, 
442(1923).—Announcement has been made of a new method of effecting recovery of 
potash from dust of cement kilns (an English invention), which new process presents 
possibilities in the way of utilizing waste heat for steam-raising purposes. Expts. 
with this system have shown that with certain grades of raw mat. some of the dust from 
the kilns will collect in caked form on hot surfaces, and that this caked mat. contains 
potash salts and other ingredients which make it valuable; this caking mat. may be 
sold at a much higher price than the finished cement. The part of the dust adhering or 
caking to the hot surfaces has a different chem. compn. from the rest of the dust which 
will not so adhere, making possible the recovery of the valuable by-product. ‘This 
caked mat. is removed from the walls by means of scrapers; from the primary collecting 
flue hot gases are led through a ht. absorbing device int the shape of a waste-ht. boiler. 
Here a considerable reduction in temp. of the gases is effected; their vol. and velocity are 
likewise reduced and separation of the remainder of the dust is facilitated. The in- 
ventor states that because of the cooling of the gases in this way the dry dust separators 
beyond the boiler have gases of less velocity to handle; moreover the washers through 
which the gases subsequently pass, operate much more satisfactorily on the cooled gases, 
as very hot gases tend to evap. and carry away the spray water in the form of steam, 
and interfere with the satisfactory opern. of the washer generally. Also the cooled 
gases are much more readily handled by the fan. In cases where the final removal of 
the dust is effected by elec. means, the reduction in temp. of the gases is of great ad- 
vantage. -- iP RaiGy 
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Dehydrating gypsum by steam under pressure. F. B. Stuart AND C. A. RIVERO. 
Chem. A ge (N. Y.), 31, 476(1923).—The common practice has been to break up the rock 
gypsum and then ht. the fragments by means of an open fire to drive out the moist. 
This has been both wasteful and expensive. F. B. Stuart and C. A. Rivers of El Paso, 
Texas, have demonstrated that gypsum can be dehydrated by steam as shown in U. S. 
Pat. No. 1,463,913. By this method the rock gypsum is loaded into steel cars which 
are run into cylinders of 6 ft. diam. After bolting on the cylinder heads, steam is ad- 
mitted to 150 lbs. pressure, where it is maintained for about 4 hrs., depending largely on 
the physical structure of the gypsum. At the expiration of this period the steam is 
shut off and after the pressure within the cylinder has been considerably reduced, the 
balance of the steam is blown off. Upon the removal of the car from the cylinder it 
will be found that the gypsum has been uniformly dehydrated. It is now ready to be 
crushed and pulverized. The material in this form is commercially known as plaster 
of Paris and is mixed with other substances in the manuf. of numerous forms of building 
material in which gypsum is a primary constituent. Her ARS O: 

A study of lime kilns. A. E. TRuEsDELL. Rock Products, 26, 9-15(1923); cf. 
Ceram. Abs., 1 [9], 242(1922).—In a progressive series of articles, kilns, principles of 
combustion, dissociation of limestone, htg. chambers and fur., efficiency and econ: of 
kilns, control of kilns are discussed, and a general summary is made atend. In proper 
combustion amt. of excess air, draft, ht. losses, and manner of htg. must be considered. 
Cryst. stones which disintegrate under slight shocks while htg. must be burned in some 
manner which disturbs the stone less e. g., in a pot kiln, or where motion can be con- 
trolled as in rotary kiln. Since lime isa poorer ht. conductor than stone, the smaller 
the lumps the less ht. required to dissociate entire lump, and the quicker it will take 
place. Approx. 1250°C is used for burning high Ca lime. The introduction of steam 
by various means assists the dissociation. The size and shape of htg. chamber should 
comform to best practice for the particular stone. Vertical kilns cannot burn soft or 
small stone. Hoffman or ring kilns will burn soft stone. Rotary kilns due to control 
burn various types including soft and small sized mat. ° All fuels are used, but a high 
calorific value fuel is not needed since temp. is not high. Radiation, poor combustion, 
excess air, too much draft, improper design of fur., lack of attention to charac. of dif- 
ferent fuels are causes of ht. losses and trouble. ‘The fixed charges for opern. of a lime 
plant must also be considered before deciding on equipment to be used as this has an 
appreciable effect on cost of burned product. Advantages and disadvantages of pot 
kiln, mixed feed kiln, vertical kiln, Hoffman or ring kiln, tunnel and rotary kiln are 
listed and briefly discussed. In any case local conditions as regards stone, fuel, power 
supply and market will also govern selection of kiln. C.R. 

Plaster from limestone dust. C.F. Wm1arp. Rock Products, 26, No. 13, 39-42 
(1923).—-By reducing limestone to a colloidal state it is possible to make a hard plaster 
and thus eliminate the cycle of limeburning, hydrating and hardening. Incorporated 
solid colors are unaffected and plaster is waterproof. ‘Walls thus finished can be polished 
with an agate burnisher and a surface like marble produced. It adheres to rough boards 
and can be used as a stucco material. Patents are applied for. HeGlp AG. As) 

The influence of temperature on the disintegration of Portland cements due to the 
presence of gypsum. H. Ktur, anp H. ALBERT. Zement, 12, 201-3, 210-13(1923).— 
Port. cements were mixed with 2, 10 and 20% gypsum. ‘Test specimens were made of 
each. These were stored at temps. varying from 0° to 100°. The specimens with 
2% gypsum showed some disintegration at the end of 28 days. ‘Those with 10% gyp- 
sum disintegrated at the end of 14 days and those with 20% gypsum at the end of 7 
days. ‘The greatest disintegration occurred at 20-40°. At 100°, no disintegration 
occurred in any of the specimens. Re: S:.1Gi 42 
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Enamel 


Records early stove industry. E. C. KreutzBperc. Foundry, 51 [24], 973-80 
(1923).—An historical acct. of stove manuf. in the U. S. in colonial days, with many 
photographs. M. E. M. 

Tells of pearlitic castiron. Cari Srpp. Foundry, 51 [24], 986—7(1923).—Pearlitic 
cast iron is a recent development in Germany. The author claims a high degree of 
flexibility, increased resist. to shock, high combined carbon without a high brinnell 
hardness, and great stability of structure at high temp. No details are given of the 
process of manuf., which is patented. M. E. M. 


Glass 


Natural sillimanite as a glass refractory material. S. ENciisH. Jour. Soc. Glass 
Tech., 7 [27], 248(1923).—An investigation as to the suitability of natural sillimanite 
as a glass making refrac. The foll. tests were carried out: Detn. of a suitable working 
mixture; meas. of the drying and firing contractions; detn. of the porosity after firing; 
meas. of the amt. of the corrosion by soda-lime and potash lead-oxide glasses; meas. 
of the reversible thermal expansion. For purposes of comparison similar meas. under 
identical conditions were made on a standard pot clay mixt. Natural sillimanite can 
be satisfactorily bonded so as to form slabs and small crucibles by the use of a compara- 
tively small portion (9%) of ball clay. On drying this mixt. of sillimanite and clay 
shows a very small shrinkage and on burning to 1400° it has a negligibly small further 
contraction. ‘The porosity of the fired sillimanite mixt. is rather less than that of a 
standard pot clay mixt. Sillimanite crucibles suffer very much less than do clay cru- 
cibles from the attack of glass at high temps. Up to 800° the coeff. of expansion of 
the sillimanite mixt. after burning at 1400° is quite regular and has a value very close 
to the mean coeff. of expansion of a hard burned standard clay mixt. Natural silli- 
manite should serve as an excellent basis for glass-making refrac., chiefly on account of 
its high m. p., its very low drying and firing shrinkages and its marked resistance to 
corrosion by molten glass. ‘TGA: 

The corrosion of fire clay by alkali-lead oxide glasses. Epira M. Firta, DONALD 
TURNER AND W. E. S. TuRNER. Jour. Soc. Glass Tech., 7 [27], 218(1923).—Expts. 
were made in small exptl. pots on the corrosive action of soda and potash-lead oxide 
batches on different fire clays at a temp. of 1350°, the amt. of corrosion being measd. 
by the amt. of alumina and iron oxide abstracted from the fire clay during the melting 
process. ‘The results showed that: Different fire clays resist the action of melted batch 
to different extents. High alumina content alone does not bestow resistance to cor- 
rosion on a fire clay nor alone does low porosity. Of 4 clays tested the least corroded 
and the most corroded both had a high alumina content and low porosity. Potash 
glasses are not less corrosive than soda glasses of equivalent alkali content. In our 
expts. they were found to be somewhat more corrosive. ‘The corrosion of fire clay re- 
frac. mats. occurs most actively during the melting opern. the attack by the glass itself 
being very much slower than that due to the batch constituents, especially the alkali 
salts. It was proved that maintaining a pot at a temp. of 1350° for a period prior to 
charging in batch increased its resistance materially to attack. Firing for 24 hrs. gave 
much better results than 3 hrs. Spraying the interior of the pot with a little soda ash 
and htg. it for 3 hrs. at 1350° was not found to possess any advantage in diminishing 
corrosion. Thorough batch mixing and rapid melting should conduce to diminish 
the corrosion of fire clay glass batches. Jax Gael: 

Some observations on the corrosion of fire clay materials by alkali salts. DonaLp 
TURNER AND W. E. S. TuRNER. Jour. Soc. Glass Tech., 7 [27], 207(1923).—Mixts. 
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of well burnt fire clay grog with a particular alkali salt were htd. together in a crucible 
of non-corrodible mat., and detns. of the corrosive action were made. Methods given. 
Sodium carbonate, potassium carbonate, sodium nitrate, potassium nitrate and borax 
all attack well-burnt fire clay extensively even at as low a temp. as 800°. ‘The nitrates 
are more corrosive than the carbonates, and the potassium salts more active than the 
sodium salts. Sodium sulphate at 800° has only a very slight action on burnt clay as 
compared with the carbonate and nitrate. Rise of temp. between 800° and 900° 
causes a rapid increase in the rate of corrosion due to carbonates and nitrates. Different 
clays, fired at the same temp., exercise different degrees of resistance to corrosion by 
alkali salts. The resistance is not dependent directly on the chem. compn. One alumi- 
nous clay was most attacked while a second was least attacked of 4 clays tested. The 
corrosion probably depends on the density of the clay body. Fire clay burnt at 1400° 
is more resistant to corrosion than when burnt only at 1300°. Ieee Pk. 
The effect of saltcake in soda-lime batches in corroding fire clay refractory ma- 
terials. Epira M. Firtsu, F. W. HopKIn anp W. E. S. TuRNER. Jour. Soc. Glass 
Tech., 7 [27], (1923).—A series of glass batches was prepd. in which the soda ash 
was gradually replaced by its equivalent of salt cake and from them glasses were melted. 
Meltings were made in small crucibles and were made in triplicate, the 3 pots being set 
in the same fur. so as to insure, as far as possible, similarity of fur. conditions. Melts 
were made to definite temps. and for definite time intervals and an analysis of each 
sample of glass was made to det. from the increase in the amt. of alumina and iron oxide 
the extensiveness of corrosion. Results are given and a discussion. Gk: 
Ionization in glass. Ionization by collision in glass at high field strength. A. 
GUNTHER-SCHULZE. Phystk. Z., 24, 212-3(1923).—The sp. condy. of glass at high elec. 
field strength can be compared to the same phenomenon in gases. Log a = abX,a 


being the measd. condy. and X, the field strength. Went: 
-Notes on the Ashley bottle machine. S.ENnciisu. Pottery Gaz., 48, 1299(1923).— 
History of development of Ashley bottle machine. ee Woset. 


The effect of titania on the properties of glasses. W.E. S. TuRNER AND A. R. 
SHEEN. Pottery Gaz., 48, 1804-8(1923).—Titania renders annealing of glasses easier 
and hinders the devitrification. If titania glasses are ht.-resisting as all available litera- 
ture indicates, this property is not due to a low thermal expansion, hence further tests 
are necessary to det. accurately why titania glasses are ht. resisting. Aral se 

Italian laboratory glass industry. ANon. Chem. Trade Jour. & Chem. Eng., 73, 
459(1923).—The war is responsible for the lab. glass indus. in Italy, which has grown to 
such propns. that it now supplies the home market completely and also exports neutral 
glass tubes to Spain, France and Belgium. ‘The quality of the products has secured a 
- reputation even in competition with the world famous products of Jena. O.P.R.O. 

Automatic manufacture of glass bottles. ALEXANDER FERGUSON. Chem. Trade 
Jour. & Chem. Eng., 73, 393(1923).—F. gives a description of the new automatic mach. 
for mass production of glass bottles, for which he has prepd. designs. It is called the 
cyclone fur., and it is said that it allows 540 T. of glass to be made in 168 hrs. per week, 
or 120 bottles per min. Ordinary tanks usually require 100 T. of coal to 100 T. of glass, 
while it is possible, with the cyclone fur., to use only 30% coal to glass, with a safety 
margin of 13!/, T. in each 100 T. glass in a fur. occupying 600 sq. ft. instead of the present 
8800 sq. ft., and yet leaving the ground area clear for any other purpose. It is claimed 
to be also entirely automatic, requiring no skilled labor after the chemist has settled 
the batches for the glass required. . The principal feature of the fur. is that the burners 
are so set as to give a whirling motion to the gases, which travel about 175 ft. per sec. 
The walls of the fur. are inclined from top to bottom and the batch mat. is ground to a 
mesh of about 60. Into these whirling gases the batch mat. is fed, and the description 
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of the opern. is that the molecules of glass, once formed, are cast forth from the whirling 
gases and coalesce into a liquid homogeneous paste and flow down the walls of the fur. 
like glucose under the influence of radiant heat. The glass passes on to the forehearth, 
from which it is gathered and delivered to the bottle-forming plant. The next portion 
of the app. is that in which the molten glass is sucked up automatically and transferred 
to the molds, which are mounted on the periphery of a large wheel. These rotating 
gatherers are so arranged as to suck up the desired quantity for ‘the particular size 
bottle. Ihe cyclone machines occupy only !/s the area of the Owen’s gatherer with 3 
times the capacity, although the times in the molds are identical. The total outlay on 
the machine and on operation is much less than in ordinary practice. So far it is 
just in the exptl. stage, but the demonstration given has been satisfactory. O. P.R. O. 
Glass manufacture. Anon. 5S. African Jour. Indus., 6, 146(1923).—Glass manuf. 
on larger scale is needed for the Union of S. A. At the present time the Union is im- 
porting glass bottles and jars at the rate of some £115,000 per annum. Inquiries into 
the raw mats. have, so far, left no doubt that everything requisite for the making of, 
at least, common glass suitable for bottles and jars for commercial purposes is obtain- 
able in S. A., and it is believed by competent judges that the whole of this oversea 
expenditure could be avoided by local glass manuf., and further that a surplus could 
be provided for an export trade. OsPARSO; 
The geology of glass sands. H. E. Exxincron. Rock Products, 26 [19], 28 
(1923).—The origin of the 4 large glass sand producing regions of the U. 5S. are discussed 
briefly. N. J. sand is a refuse sand, with rounded grains, and usually contaminated 
with ilmanite, rutile, brookite. Pa. sand of the Oriskany region has been consolidated 
on deposition by ht. and press. and a sandstone of great firmness has been formed. 
The grains are sharp, and free from the contaminating subs. of the Jersey sands. Il. 
glass sand is rounded, and of great purity, being laid down in St. Peter’s period of the 
Ordovician age, and then sorted afterwards by wind and water. The Mo. deposits are 
similar to the Ill. deposits though smaller. Cy Ree 
Initial heat leers. W.S. Mayers. Glass Ind., 4, 163-6(1923),—In the initial 
heat leer the ware is introduced immediately after being pressed while still luminously 
hot, and becomes uniformly heated by internal conduction. Very little outside ht. 
is necessary as only the pans of the leer need be heated. The ware passes through a 
tunnel heavily insulated against heat loss, and cools gradually as usual. These leers 
require only about 1/; the pan area required by an ordinary leer of the same production. 
See Ceram. Abs., 2 [5], 96(1928). DBS: 
Electrification of the Allegheny Plate Glass Company. G. P. Wmson. Glass 
Ind., 4, 127-9, 152-3, 169-72(1923); (Reprinted from Elec. Jour., 20, April(1923)).— 
This article is a description of the process of making plate glass at Glassmere, and is 
illusd. with cuts of elec. controls, layout diagrams, etc. The whole plant is operated by 
elec. power. Da eee 
Furnace and combustion calculations. H. S. Brapy. Glass Ind., 4, 148-52 
(1923).—Calculations are given of draft pressure, ht. regeneration, theoretical flame 
temp. and air required for complete combustion. Dike 
Tensile strength of glass. J. T. Lirrneron. Phys. Rev. (1923).—Lack of uni- 
formity and reliability in the results hitherto obtained is due to the fact that the 
strength of the surface is greatly reduced by slight scratches. The new method of mea- 
surement here described, attempts to eliminate as far as possible the effect of surface 
defects. A bar of glass is used which has been cut from the middle of a slab which had 
been heat treated in such a way as to leave the upper and lower surfaces of the bar under 
high compression, while the inside is under tension. When this bar is broken by bending, 
the tension introduced in the lower surface is largely neutralized by the initial compres- 
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sion, so that the maximum tension is not in the lower surface but in a zone nearer the 
neutral axis. ‘The initial stresses are measured by means of polarized sodium light and 
a calibrated Babinet compensator, and these combined graphically with the stress due 
to the central load required to break the bar, give the maximum tension introduced 
which is taken as the lower limit to the strength of the glass. In this way values of 12 _ 
and 15 kg./mm.? were obtained for a lead glass and a borosilicate glass, values twice as 
great as those given by the usual methods; and the mean deviation of individual mea- 
surements is less than half as great. jeck. dn 5Re 
The wetting of glasses by mercury. EarLe E. ScuumMaAcHER. Jour. Amer. 
Chem. Soc., 45, 2255-61(1923).—Hg was placed in containers whose walls were as free 
as possible from adsorbed gas. Wetting was generally obtained on containers of quartz 
but only occasionally on pyrex or soda-lime glass. The difficulty of removing adsorbed 
gas increases with the alk. content of the glass and the tendency toward wetting with Hg 
decreases. ‘This latter may be due to the adsorbed gas or to formation of a surface film 
of NaOH and amorph. SiOz. DEES: 
Polishing glass with acid. O. PARKERT. Dzamant, 45, 165, 177(1923); cf. Ceram. 
Abs., 2 |6], 166(1923).—The ware is first washed in a bath of H.,O 1000, H2SO, 12, 
and HCl 1. It is then dipped for about 45 sec. in a soln. of H2O 1, H2SO, 2, and HF 1, 
preferably kept at a temp. of 40-50°. deal 2 iol Re 


PATENTS 


Glassworking machine. THEODORE H. SLOAN. U. S. 1,478,261, Dec. 18. In 
a glass-finishing app., the combination of a conveyor for carrying glass articles through 
a htg. fur., a frame, a tool carrier : 
mounted on the frame for recipro- 
cating movements parallel to the 
conveyor, a finishing tool mounted 
- for reciprocating movement on said 
carrier, an article positioner borne 
by the carrier and movable to and 
from an article in codrdination with the reciprocation of the tool, and connections 
coordinated. with the movement of said conveyor for reciprocating said 
carrier on the frame and said tool in the carrier. 

Means for stirring glass. CHARLES ALGERNON Parsons. U. S$. 
1,479,511, Jan. 1. For use in the manuf. of glass, a stirrer with means 
for giving thereto a rotary motion about its own axis and an orbital 
movement, substantially as and for the purposes described. 

Glass manufacture. RoBERT M. Cory. U.S. 1,478,554, Dec. 25. 

- In combination means for advancing a set mass of glass, means for ap- 

plying a converting ht. to the forward end portion of the mass to flow 
Pe erons a sheet of lesser thick- 
ness than the mass, means for car- 
rying away the sheet as it flows 
from the mass,.- means acted on 
by the! sheet to regulate the htg. 
qieanstto maintain a substantially 
uniform flow of glass from the 
mass, and means for supplying 
glass. to the rear end of the mass to maintain its continuity and the continuity of flow 


of glass therefrom. 
Etching compound. Aaron M. Haceman and Jurius M. Kovacuy. U. 5. 
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1,471,466, Oct. 23. A compound suitable for etching glass having, as its active in- 
gredient, a harmless acid salt. 

Process of polishing glass. CHRISTOPHER Brown. U. S. 1,480,542, Jan. 15. 

: A process of smoothing or polishing a glass sheet which consists 
in rotating a brush with its axis extending transversely of the 
sheet and having radially extending fibers with the ends of such 

, fibers in contact with the sheet at a high rate of speed so that the 
fibers engage the sheet with an impact or whipping action, and 
supplying an abrading or polishing material to make such action 

effective to smooth or polish the glass. 

Apparatus for drawing sheet glass. ROBERT A. MILLER. U-S. 1,480,625, Jan. 15. 
An app. for drawing sheet glass from a bath of 
molten glass, means for drawing a sheet up- 
wardly from the bath, temp. equalizing means 
in the form of a flexible openwork curtain sur- 
rounding the sheet and extending upwardly 
from the bath, a leer casing surrounding the 
curtain, and means for applying heat to the in- 
terior of the casing. 

Apparatus for drawing sheet glass. OTTO 
CeaMiper.< US. 2148218, ane tome lore 
machine for drawing sheet glass, a source of 
_molten glass, and means for drawing a sheet 
of glass therefrom, comprising an endless car- 
rier and flattening table for the sheet, means 
for driving the carrier, a plurality of cross- 
shafts above the 
sheet and table, 
asbestos rollers 
carried by the 
shafts engaging 
the edge por- 
tions only of the sheet, means at either end of the shafts 
for yieldingly supporting a portion of the weight thereof, means for driving “the 
shafts in unison, and means for internally cooling the shafts and rollers. 




































































Heavy Clay Products 


Improvements in drying refractories or other goods. J. HoLLAND AND W. J. 
GARDNER. Poitery Gaz., 48, 1799-1801(1923).—See Ceram. Abs., 3 [1], 18(1924). 
J.2We2. 
Up-to-date methods of manufacturing sewer pipe. Srarr ARTICLE. The Clay- 
worker, 80, 30-1(1923).—Article deals with the mfg. process of sewer pipe in the fol- 
lowing steps: mining, prepn., molding, drying, setting, firing and glazing. J.We: 
Grinding and screening clays.. J. H. Kruson. Brick and Clay Rec., 63, 691-4 
(1923).—Water content and size of clay lump has considerable bearing upon the clay 
prepn. Experience has shown that weathering and preliminary grinding often improves 
the product and reduces repair costs. Author gives helpful suggestions on prepg. 
clays and shales, such as proper speed of pan, wt. of mullers, etc. Jak Woes 
Essential qualifications of brick pavers. ANoNn. Brit. Clayworker, 32, 195-200 
(1923).—The quality of paving brick was investigated by the Brit. Paving Brick Assoc. 
by means of rattler tests. Tests were made both of the dry brick and upon the wet 
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brick. In testing granite block in this manner it was found that the wear on the wet 
block was about four times as great as that on the dry block. In the case of paving 
brick, however, it was found that the wet brick tested 10% less in one case. In two 
other cases the wear was increased 12!/, and 16!/2%. This proved the important fact 
that paving brick may be far superior to granite block when wet. This may explain 
the fact that brick roads are declared to be cleaner than any others, and why they 
outlast other paving materials. Contrary to what was expected, a brick which had 
been made by the semi dry process passed as a No. 1 paver and showed less wear when 
wet than when dry by 10%. It also wears more uniformly than brick made by the 
stiff mud or soft mud processes. ‘This brick had an absorption of 2.67%. Structure 
defects revealed by the rattler tests are as follows: laminations, too granular a con- 
dition of the substance, softer condition of the interior of the material than the outside, 
brittleness, and weakness of the stiff mud brick where the clay escapeis situated. These 
defects were found in brick which stood the test as well as in those which failed, so that 
these are no safe criterion in ascertaining whether a brick will stand the test or not. 
It was found that brick when repressed were not improved. The brick lose about as 
much in the first 450 rev. as they do in the subsequent 1350 rev. as-is shown below: 


First 450 rev. Total of 1800 rev. Times 
7.8 17.8 2.28 
6.6 17.9 2.71 

10.6 26.6 2.51 
10.8 25.7 2.38 
12.0 31.8 2.65 
127 33 .8> 2.65 
13.3 35.8 2.70 
17.5 46.1 2.63 


H. G. §. 


Bricks from oil-shale. ANon. S. African Jour. Indus., 6, 324(1923).—Extensive 
deposits of oil-shale are found in Germany but, owing to their small oil-content, their 
development presents many difficulties. A method has recently been proposed for 
utilizing these shales to make a cheap building material; the shale is ground and mixed 
with sand or clay, the proportion depending on the richness of the shale. Bricks of 
this mat. are shaped and placed in a kiln. where they are baked by the combustion of 
their own oil. The bricks so obtained contain only small quantities of calcium sul- 
phate and sulphite, and are as hard as ordinary bricks, from which they differ little in 
appearance. | O-PER.@: 

Heat economy in sand-lime brick plants. ANon. Arch. Warmewirtschaft, 4, 
96—100(1923).—Details are given of the distribution of the heat used in 2 plants; the 
fuel consumption could be reduced !/3 by proper equipment. as - 

eWeek Ge A 2) ; 
PATENTS 


Composite brick and tile wall construction. WILLIAM 
Gustavus DrEmaREs?. U. S. 1,479,879, Jan. 1. A composite eon 
brick and tile wall construction comprising, in combination with 
a brick facing having ordinary courses and header courses, a 4 
plurality of complementary courses of tile arranged behind each 7° 
group of ordinary courses comprehended between adjacent header 
courses, certain of the tile having reduced extensions disposed be- /7z2- 
hind said header courses, the tile and the reduced extensions having 
continuous vertical openings therein constituting suitable vertical 
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air passages through the wall and serving to dissipate the moisture finding its way 
in through the wall. 

Process for surfacing clay products. EmmertTr V. Poston. U.S. 1,477,663, Dec. 
18. <A process of surfacing plastic sub- 
starices consisting in passing the plastic 
bar between a series of press. rollshaving 
granular surfaces of varied degree of 
coarseness, and subsequently severing . 
the substance into building elements. 

















Refractories 


How to make good silica brick. FE. HE. Avars. Brick and Clay Rec., 63, 550 
(1923).—A. discusses each step in detail, beginning with the selection of the raw mat. 
and following it to the final inspection. Hard quartzite coming from either the floe or 
ledge and containing 97-98% silica produces a strong brick of high refractoriness. Only 
sufficient raw mat. should be stored at the plant to insure a steady supply; any advan- 
tages gained by additional amounts is lost because of the increased overhead. - Gyra- 
tory crushers are favored over the swinging jaw type. Finer crushing is suggested; — 
it may increase production, lessen the wear on the grinding pans, or permit the use 
of lighter equipment. Underdriven pans with wearing parts of 2% manganese steel 
arerecommended. The batch usually contains 8-40% of bats, 20% being very common. 
5% of sand is sometimes added to reduce plasticity. The dry process of grinding is 
mentioned as a nieans of obtaining a more uniform grind but more careful standardiza- 
tion of the wet process and the use of ammeter charts is favored. A coarse grind is 
used to withstand the fluctuating temp. of the open hearth; finer grinds give better work- 
manship and a tougher brick for use in coke ovens. European manufacturers add 25% 
of impalpable powder (200 mesh) in order to obtain more rapid conversion to tridymite. 
Fresh lump, hydrated, or air-slaked lime all give a satisfactory bond. The details of 
lime slaking, mud storage, distribution, and brick molding are discussed. "The molder 
can only be held for poor slicking and spongy corners. Rusting of pallets discolors 
brick; it may be overcome by painting with cheap cylinder oil or using enameled pallets. 
Vent bottom molds are used for small shapes, slip liner molds for large ones. In Ger- 
many 600-2500 small shapes are made per hour on the hydraulic press, under a 
pressure of 4000 Ibs. per square inch. Amer. toggle presses are not very successful 
as they exert a press. of only 1000 Ibs. per sq. in., whereas at least 1500 Ibs. is necessary. 
Proctor driers are satisfactory for drying standard brick in 24 hrs. Tunnel driers 
operating at 200-325°F give good results in forty-eight hours; the lower temps. and 
longer time give least breakage. Brick entering the driers semi-dry give more trouble 
than those freshly made. Waste-heat driers are difficult to operate. Hot floors are 
very good especially for shapes; they are flexible and the product is strong. Good 
ventilation above the floor and exhaust pipes below are necessary to prevent condensa- 
tion. Kiln construction is discussed. A 32’ kiln witha 19-day turnover is favored over 
a 40’ kiln with a 26-day turnover. Emphasizes regular cleaning of flues, flexible flash 
walls, and thick wickets. Under setting he gives details of foundation, benches, pro- 
tection from flame, hot spots, allowance for expansion, and reduction of breakage. 
In heating up he advises a temp. increase of 33°F per hour up to 1500°F; at higher 
temp. less care is necessary. High volatile coal, slightly clinkering, low in sulphur, 
14,000 B.t.u., is recommended. 1.6 T. per M. is mentioned as being necessary with 
round down-draft kilns to cone 18, 2.0 T. per M. to cone 20. Smaller amounts are 
used in Europe by burning to cone 15 in a Hoffman kiln. Cold spots are due to poor 
draft. He attributes 90% of breakage to rough handling, imperfect molding and drying. 


~ 
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10% to burning. ‘This paper is original and of particular value in that it attacks the 
problem from the practical mfg. standpoint. RIVES He 
Carbonization of clays. W. SmitH. Min. and Met., 4, 606(1923).—Abstr. of 
paper before Refrac. Mat. Sec. of Ceramic Soc. of England. S. shows that by satg. 
clay, at a certain stage of heating, with hydrocarbon gases or volatile hydrocarbons 
under press., the gases dissociate and deposit very finely divided carbon on the particles 
of clay. This occurs during the “‘biscuit’’ period when the clay has max. porosity and 
before firing contraction has set in. ‘The clay thus carbonized is black and when con- 
traction takes place during heating in the final stages of firing, great pressure is exerted 
on the enclosed particles of carbon and a dense, hard, composite body is formed. By 
firing in a strongly oxidizing flame this product may be converted into a microscopically 
porous structure, owing to burning away of the carbon, the refrac. properties being 
highly increased. For the black carbonized clay the term “‘carbonite”’ is suggested for 
indus. purposes. It is best adapted for abrasives, mixing with cement, roadmaking, 
etc.; it is refrac. to heat in absence of air and resistant to acids, as well as impervious 
to atmospheric action. For the white clay, from which the carbon has been burned 
out, the term ‘‘carbo-calcined” clay is suggested. Its refrac. properties are due to the 
artificially produced porosity and it usually does not melt at anywhere near the same 
temp. as the original mat. The durability of carbonized brick in indus. fur. is much 
greater than that of bricks made of untreatedclay. Binding is accomplished by pressure, 
_as with magnesite. Artificial binders should be used sparingly and with carbo-calcined 
mats. the binder should preferably be of the same compn. as the original clay. Car- 
bonization increases the normal function of sillimanite. By special treatment of cer- 
tain clays, the production of a brick, retort, and crucible consisting mostly of silli- 
manite has been accomplished on a small scale. Bricks of carbonized clay possess 
refractoriness and hardness and exhibit little or no contraction or expansion. See also 
Ceram. Abs., 2 |8], 182(1928). Ris Tec: 
Bauxite cements (Ciments fondus). GaBRIEL PATROUILLEAU. Le Ciment, 28, 
259-60(1923).—It is suggested that the bauxite cement of av. percentage compn. SiO, 
12, Al,O; 44, CaO 44, with a corresponding mol. compn. 1 SiO2, 2 Al,O3, 4 CaO is a very 
basic oxysilico-aluminate of lime, which may be written SiOz, Al,O;, CaO + mAl,O; + 
nCaO. LEN; 
Refractories in the steel industry. J.S.McDowr... Blast Fur. & Steel Plant, 11 
. [11], 569(1923).—The phys. and chem. properties of the refrac., used in the blast fur. 
and steel indus. are listed and discussed, together with some notes on their requirements 
for use in various parts of different types of fur. employed in the indus. CXR: 
Appalachian bauxite deposits. W.A.NeELson. Bull. Geol. Soc. Am., 34, 525-39 
(1923).—Upon boiling bentonite, formed from altered volcanic ash, with H»SQu, prac- 
tically all of the Al,O3 goes into soln. Treatment with tannic acid will then cause the 
Al,O3 to ppt. ‘These expts., it is claimed, show ‘“‘that the bentonite may very readily 
be the source of the Al.O3 in the bauxite deposits of the Appalachian region.”’ 
W.F.H. (C. A.) 
PATENTS 


Refractory composition. Jonn L. Onman. U. S. 1,479,107, Jan. 1. A refrac. 
compn. for ht. resisting articles, comprising silicon carbide and 
fused silicon oxide, and cryst. graphite. See also Ceram. Abs., 2 
[10], 226(1923). . 

Baffle brick. FRANK H. WalIre. U. S. 1,478,309, Dec. 18. 
In a device of the class described, a brick comprising a rec- 
tangular body having a longitudinally extending channel in one 
longitudinal face thereof and a transverse channel in its opposite 
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face, and an internal conduit connecting said channels. See also Ceram. Abs., 3 |1], 
15(1924). 

Building tile. WiL11am J. GipBert. U. S. 1,477,258, Dec. 11. A building tile 
of the character described comprising rectangular outer wall por- 
tions, and inner web portion connected with said outer wall por- 
tions, all said inner web portions being thinner than any of said 
outer wall portions, said webs being arranged so as to provide a 
large central opening, and smaller side openings, said side openings 
comprising larger corner openings and smaller intermediate 
openings. 

Process for manufacturing new and improved high refractory. CHarLES JAMES 
CrawForp. U.S. 1,477,810, Dec. 18. A silica brick consisting of tridymite bonded 
with a clay of high alumina content. ‘The herein described 
method of mfg. a fixed volume high refrac. substance which 
consists of burning a silica material in a kiln the atmosphere 
of which is charged with a gaseous catalyzer formed me 
pendently of the material being treated. 

Metallurgical-furnace roof. CHARLES JAMES CRAWFORD. 
U.S. 1,477,811, Dec. 18. <A fur. roof of refrac. material of 
- staggered checker work construction. 

Fire-brick mold. Ropert LL. Kinron and Amos F. 
HIBNER. U. S. 1,478,746, Dec. 25. A mold comprising a bottom and encompassing 
walls and entirely open at its top to permit of unrestricted discharge of the molded 
product when the mold is completely inverted, the mold being provided upon one 
of its said walls with spaced rockers to engage a surface upon 
which the mold is to be overturned, the said rockers having ac- 
g curate tread surfaces, the tread surface of each rocker, at one end, 























wall upon which the rocker is provided and at its other end 
merging aabetantiaily with the normally upper edge of said wall, the said tread 
surface of the rocker throughout its length describing a substantially cycloidal curve 
the higher portion of which is nearer the open top than the bottom of the mold. 

Fire arch. HERMAN A. POPPENHUSEN. U. S. 1,477,895, Dec. 18. In a fire arch 
a plurality of laterally spaced beams, a plurality of rows of «, z 
tiles, one row in each of the spaces between said beams and of 
suspended therefrom, a plurality of conduits above said “N 
beams and adapted to have a cooling medium circulated there- . 
through, said conduits extending across said beams, and means carried by said con- 
duits and engaging said beams for suspending ihe same from said conduits. 
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Whiteware 


Production of porcelain for electrical insulation. F.H: Rwwpie. Jour. Am. Inst. 
Elec. Eng., 42, 988-94(1923); cf. Ceram. Abs., 3 [2], 49(1924).—Deals with the firing 
of elec. porcelain. Methods of measuring temp.—thermocouples, pyrometric cones and 
shrinkage bars—are described, and the defects of periodic kilns dwelt on, these being 
chiefly loss by radiation and lack of recuperation and irregularity of draft which causes 
non-uniform temps. among saggers. <A full description of the muffled tunnel kiln 
(Dressler) is given, with photographs of loading platform, entrance end and combustion 
chambers, together with a diagram of cross-section through the hot zone and a typical 
time-temp. record. In addition to economy of fuel, which may mean a saving of as 
much as 80% over the amount used in periodic kilns of equal output, the tunnel kiln 


CERAMIC ABSTRACTS ii 


offers other advantages such as continuity of operation, slower deterioration of the brick- 
work, uniformity of ht. treatment and ease of loading and unloading. In discussing 
the mechanism of Dressler kiln, emphasis is laid on the need of maintaining very low 
draft velocity, both as regards air for combustion and the waste gases, and the equaliza- 
tion of temps. in the hot zone by convection, which is made possible by the circulation 
of air in the hollow carborundum chambers. ‘The article is, on the whole, a distinct con- 
tribution to the physics of the tunnel kiln. A. F. G. 


PATENTS 


Improvements in refining clay, especially china clay. English Pat. 184,880. 
Chem. Age, China Clay Trade Rev. Sec., 15, (1923).—Kaolin residues are treated with 
86 pts. water contg. 1 pt. of potash water glass in soln., for 5 to 10 min. in a colloid mill 
and then allowed to stand for 1/2 to 1 hr. in a tall vessel. In this time the whole of the 
silicates have been pptd. and particularly pure kaolin is present in fine suspension which 
is so fine that it shows Brownian movement in the ultra microscope and remains sus- 
- pended for along time. ‘This was not to be foreseen since it was known that the above 
kaolin residues are at present considered waste products which have to be thrown away. 
The above process, however, allows of the recovery of as much as 40% kaolin, and more, 
while the silicates which are simultaneously obtained are also of high value. O.P.R.O. 

Improvements in or relating to manufacturing of china clay. ANoN. English 
Pat. 188,010. Chem. Age, China Clay Trade Rev. Sec., 9, 15(1923).—A method of 
mfg. china clay according to which clay of large water content is pptd. as by settlement 
in a tank, centrifugal sepn. or the like, and the sepd. water is removed until a desired 
av. consistency is reached, after which the densest clay is removed from the pptd. layer, 
say, by suitable conveyor or other detaching means, without removal of the wetter por- 
tion, and the drying of said denser clay to any desired degree is completed upon a surface 
htd. by compressed evolved vapor. A drier is continuously supplied with clay of the 
desired uniform consistency, say by the combined opern. in sequence of a plurality of 
settling tanks, having mech. removal devices, centrifugal sepg. means or the like. The 
clay is refined by carrying it as a fine powder in a moving gaseous 
medium from which it is deposited in a selected condition. 

: OP Re-O: 

Insulator. BENTLEY A. Primpron. U. S. 1,478,912, Dec. 
25. An insulator comprising a plurality of nested hollow sec- 
tions having closed ends, the outer surface of the sides and end 
of the inner section fitting closely against and contacting with the 
inner surfaces of the sides and end of the outer section, one of 
the sections having a recess formed in its side opposite the adjacent surface of the 
codperating section, and a cementing medium in said recess. 





Equipment and Apparatus 


A cheap electric resistance furnace of the tube type. H. Forestier. Bull. 
Soc. Chim., 33, 999-1000(1923).—A tube type fur. which is capable of htg. to 1000° 
in 30 min. and drops to 100° in 11/2 hrs. after turning off current is described. Around 
a metallic tube (3-4 cm. diam. for example) is wrapped a piece of paper. Over this is 
wound the resist (31/.-4 m. of nichrome wire !/: mm. diam.). ‘The resist. winding is 
covered with a thin coat of alundum 1 to 2 mm. thick. This is htd. several min. 
in an oven. When dry the tube is placed vertically in a cylinder of asbestos paper and 
the space between filled with rapid setting cement. It is dried in the air some hrs. and 
then covered with asbestos insulation 3 to 4 cm. thick. It is then heated by passing 
a current through the resist. This chars the paper and allows the metallic tube to be 
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pulled out. Under the writer’s conditions using 110 v., 4.5 amp. or about !/2 kw. were 
consumed. W. FERS 
The standardization of commercial viscosimeters. MapIson L. SHEELY. Jour. 
Indus. Eng. Chem., 15 [11], 1104(1923).—The need of the standardization of viscos- 
imeters and the advisability of expressing results in abs. units, is discussed. Method 
of calibrating and set up and operation of a typical glass outflow type of viscosimeter 
is given, with comparisons of various similar types. Calibration of the MacMichael, 
or torsional viscosimeter for a single range of viscosity is given and comparison with 
other types made. Results on the MacMichael viscosimeter indicate uniformly higher 
viscosities than obtained with out-flow types of colloidal solns. The suggestion is 
made that the lower velocities in the former have less effect in breaking down the co]- 
loidal aggregate, or cause a difference in rate of shear, resulting in apparent discrepancies 
in the absolute viscosity detn. with the 2 types. Results on true solns. compare quite 
well in both types of app., which lends force to the suggestion. <A brief discussion of 
solns. suitable for use in calibrating viscosimeters is given. In general, non-volatile 
oils are recommended for this purpose for comparatively high viscosities. 
bid Be 
Notes on the Proctor drier. A. H. Mippieron. Brit. Clayworker, 32, 226-31 
(1923); Also Pottery Gaz., 48, 1803-4(1923).—For abstract see Ceram. Abs., 3 [1], 19 
(1924). | Std 8 ed Be 
A new air preheater. F.S. N. HEwarp. Combustion, 9 [5], 393(1923).—Heat is 
carried in a mech. way to air for combustion. A fan draws fresh air into the upper por- 
tion of a casing which is divided in two parts by a vertical partition. The air is con- 
fined to one side of the partition, passing downwards to a similar semi-circ, chamber 
through a porous drum or rotor, and then to fur. Hot flue gases pass in opposite di- 
rection through rotor in second chamber, and to stack. Rotor transfers ht., and moves 
about 6 r.p.m., being made of thin sheet steel, and divided into sectors by radial plates. 
Ease of cleaning, no serious effect due to deposition of soot and tarry matter, and liberal 
htg. surface with very little obstruction to passage of air and gases in comparatively 
small dimensions pointed out. Cra 
Induction furnaces for non-ferrous metals. Emm DEMENGE. Rev. métal., 20, 
448-52(1923).—After a brief outline of the merits of induction furnaces, D. described 
in detail a furnace used by the Compagnie Francaise des Métaux which can effect 
continuous or variable agitation of the molten metal, allows of decanting clean metal, 
reduces oxidation and radiation losses to a min., and can be connected directly and 
simultaneously to the 3 phases of an ordinary circuit with an acceptable load factor. 
Also in J. four élec., 32 538—-5(1928). ALP EC. CGawe 
Constant-temperature regulator for electric furnaces. JEAN Sorari. Bui. 
soc. chim., 33, 1000-4(1923).—A device is described for maintaining const. within + 5° 
(at 575°) the temp. of a resistance furnace. ‘The regulator is a differential air thermom- 
eter actuating a Hg column which connects or cuts out added resistance in series with 
the main furnace. An auxiliary furnace in series with the furnace to be regulated con- 
tains the hot bulb of the differential thermometer. The main furnace is thus entirely 
free of obstructions. The auxiliary furnace has little thermal lag, thus causing the 
regulator to respond promptly to variations:in the furnace current. 
Loads (aed 
A simple method of optical pyrometer calibration. Fr. Parzeir. Z. Physik, 15, 
409-12(1923).—The positive crater of the carbon arc, like various standard combus- 
tion lamps, can be used as a standard of luminous intensity and therefore, with optical 
pyrometers, of effective temp: To this end it is necessary that the carbon should be of 
definite purity, and the current between 0.2 and 0.5 amp./mni.? A very pure carbon is 
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naturally best. A pure carbon (mark “A’’ of Gebriider Siemens & Co., 6 mm. in diam., 

with 15 amps.) gives a “black temp.’’ of 3780°K. Errors may come from inaccurate 

optical arrangements, from impurity, and from the photometric adjustment. 
WoP We Grabs) 

A new centrifugal for separating solids from liquids. C. R.PLATZMANN. Chem.- 
Ztg., 47, 167-8(1923).—A description, with 5 cuts, of the app. of the Centrifugal Sep- 
arators, Ltd., London, which combines features of the centrifugal and filter-press. The 
advantages of the app. are: low Ist cost, low operating cost, can handle suspensions for 
which presses are not suitable, independent of temps., small floor space, and the sepn. 
of the solids according to size of grain. . erties (CiRAr} 


PATENTS 


Electric melting furnace. ALFRED W. Grecc. U. S. 1,477,821, Dec. 18. In 
a device of the class described, a fur. chamber inclosing a hearth, sloping continuously 
downward from the side walls of the chamber towards its 
center, a central island in the hearth, and means for 
creating an elec. arc on the island without passing elec. 
current through material to be melted on the hearth. 
See also Ceram. Abs., 2 |7], 166(1928). 

Means for producing a sooty vapor in electric fur- 
naces. Grorce M. Lirtte. U.S. 1,477,372, Dec: 11.— 
An elec. fur. comprising a plurality of walls enclosing a fur. 
chamber, a carbonaceous resistor located in said chamber, a plurality Af feed-pipes 
entering said chamber and a single means for permitting a fluid sooty-vapor-producing 
agent to enter said chamber through one pipe and a fluid oxidizing agent through the 
other pipe. 

Electric resistance furnace. GrorGE M. LitrLe. U. S. 1,479,143, Jan. 1. In 
an elec.-resistance fur., in combination, a plurality of refrac. walls inclosing a fur. cham- 
ber, a plurality of refrac. muffle tubes extending through said chamber, and a relatively 
narrow, elongated refrac. resistor member located in the chamber below said muffle 
tubes and extending transversely thereof, thereby obtaining a predetd. temp. gradient 
from the intermediate portion of said muffle tubes to the ends thereof. See also Ceram. 
Abs., 2 [9], 205(1923). 

Optical pyrometer. RICHARD P. BROWN and CHARLES P. FREY. U.S. 1,476,486, 
Dec. 4. In an optical pyrometer comprising in combination, 
a light standard, a rheostat arranged to vary the intensity of 
said standard, a scale representing temp. or temp. equivalents 
having a calibrated relation with respect to said rheostat, 
said light standard and said scale being simultaneously visible, 
and means to move said scale and rheostat in synchronism. 

Electric resistance furnace. THomMas A. Reip. U. S. 1,477,384, Dec. 11. An 
elec. fur. structure comprising an open ended and open top metallic casing, a removable 
metallic top plate for said casing interlocked therewith, an outer base plate, two spaced 
apart outer side plates, and an outer top plate inside of said metallic casing, all of said 
plates being of refrac. ht.-insulating mai., an inner base plate, a pair of spaced-apart 
inner side plates and an inner top plate, all located inside of said ht.-insulatinz plates 
and comprising refrac. high-temp. resisting mat., and spaced apart to provide a fur. 
chamber, and a htg. element for said fur. chamber comprising a plurality of relatively 
thin refrac. plates constituting a lining for said fur. chamber and a resistor member 
held in proper operative position in said fur. structure by said thin refrac. plates in 
cooperation with the plates constituting the inner lining. 
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Electric furnace. THomas A. RE. U.S. 1,477,385, Dec. 11. In an elec. fur., 
in combination, a plurality of walls enclosing a fur. chamber, a plurality of relatively 
thin refrac. plates constituting the lining of said chamber, and relatively thin, shaped, 
refrac. members located between the adjacent edges of the refrac. plates, and independent 
of said walls for maintaining them in proper operative positions relatively to each other. 
See also Ceram. Abs., 2 [6], 186, [9], 207(1923); Zdzd., 3 [1], 20(1924). 

Electric furnace. Ora A. Coisy. U. S. 1,477,313, Dec. 11. An elec. fur. com- 
prising a supporting means and a resistor rod having a plurality of integral flattened 
portions located in said supporting means. 

Dumping vehicle. RoBERTC. BLEDSOE. U.S. 
1,476,871, Dec. 11. In combination, a wheel sup- 
ported frame, a relatively stationary body portion 
carried by the frame and provided with a hinged 
bottom, a tiltable body portion carried by the frame 
and having a lip supporting the free end of said 
hinged bottom, the tilting of said tiltable body 
releasing said hinged bottom, and means for tilting said tiltable body. 

Method and means for working clay. Ra eicH H. Sratky. U. S. 1,478,842, 
Dec, 25. ‘The method of treat- 
ing clay, which consists in in- 
troducinzg the clay in a plurality 
of relatively small streams into an 
enclosed space, exhausting the air | 
from said space and then extrud- | 
ing the clay therefrom. In a de- 
vice of the character described, 
the combination of means forming an enclosed chamber provided with an extrusion 

orifice, means for forcing clay into’ said 
chamber in a plurality of separated streams, 
means for exhausting air from said chamber 
and means for extruding the clay therefrom. 
Induction furnace. CHARLES A. Bray- 
TON, JR: U.0G651,479;582 fan. 1. in an an- 
duction fur., the combination of a bath, a closed 
. channel of uniform cross-section thereunder 
and connected therewith and leading to and 
from the bath, said channel having a compara- 
tively thin wall of substantially even thick- 
ness throughout its length and surrounded by a pervious metallic jacket, whereby 
said wall may be maintained at a q gr igg 
relatively cool temp. to prevent y 
permeation of the molten metal 
through the channel wall. 

Electric furnace. Morris H. 
BENNETT. _ U.'S. 1,478,375, Dec: 
25. ‘The combination with a fur. 
for melting metals, of means for 
delivering a main htg. current 
directly to the charge in the fur. 
and means for impressing on said 
main current a htg. current of high 
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frequency, the resulting current producing improved htg. effects in the fur. due to the 
resistance of the charge to said current. 


Kilns, Furnaces, Fuels and Combustion 


The application of tunnel kilns in the firing of ceramic wares. C. B. Harrop. 
The Clayworker, 80, 34(1923); Brick and Clay Record, 63, 18-19(1923).—An address 
given at the summer meeting of New Jersey Clay Workers Association and Eastern Sec- 
tion of the AMERICAN CERAMIC SocIETy. H. brought out that inthe use of the tunnel kiln 
as compared with the periodic operation, there is a saving of 50 to 85% in fuel. More- 
over, a higher type of kiln burner is necessary for successful operation of tunnel kiln. 
A chart was presented (given below) which set forth all. tunnel kilns of different types, 
that have been constructed and operated with more or less success during the past 13 
years. 


Character of ware . No. of kilns Character of ware No. of kilns 
Vitreous China 3 Brick and Hollow Tile TS 
Semi-porcelain 9 Drain Tile 1 
Sanitary Ware 14 Roofing Tile 2 
Cooking and Art Ware 1 Electrical Porcelain 8 
Stoneware Z Carbon Electrodes 3 
Refractories 6 Abrasives it 
Floor and Wall Tile 12 Specialties 2 
Terra Cotta 1 

Js -We. He 


Oil firing of clay products. W. D. RicHarpson. The Clayworker, 80, 142-3 
(1923).—On basis of heat units 1 T. of fuel oil is approx. equiv. to 1.46 T. of coal, but 
on basis of actual opern. 1 T. of fuel oil is equiv. to 1.79 T. of coal. Using this latter 
figure and considering av. wt. of fuel oil as 7.7 Ibs. per gal. the following table gives the 
equiv. prices of coal at kilns and of oil in storage at kilns. 


Oil, price per gal. Coal, price per ton Oil, price per gal. Coal, price per ton 
0.02 2.91 0.055 7.99 
0.025 3.63 0.06 Srl a 
0.08 4.36 0.065 9.44 
0.0385 5.08 0.07 LORLE 
0 .04 5.81 0.075 10.89 
0.045 6.54 0.08 11.62 
0.05 7.26 


Advantages of fuel oil are given. (1) An equal wt. of oil can be stored in approx. 2/3 
of space required for coal, and an equal vol. of oil has 50% greater heating value than 
coal. (2) Fuel oil does not deteriorate in storage to any appreciable extent. Coal 
deteriorates in storage. (3) No ashes, clinker or dirt when oil is burned. (4) Smoke 
almost entirely eliminated. (5) Oil handled cheaper than coal; no handlers or stokers 
req. (6)-A more intense heat can be secured with oil. Also, a more uniform ht. and 
better regulation. No opening of fur. doors, with an inrush of air and no lowering of 
temp. from cleaning of fires. (7) A smaller per cent of excess air is required, hence a 
smaller vol. of waste gases and greater economy. (8) Flue gas analysis shows less fuel 
is lost through stack. J. Wee He 
Oil firing clay products. W.D.RicHarpson. The Clayworker, 80, 340—2(1923).— 
Article deals with the atomizing of oil. The three main atomizing systems used are: 
(1) steam, (2) air, (3) mechanical. The fundamental factors are delivery of oil at a 
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uniform pressure, free from water and foreign matter, absolute control of all the fuel 
and air entering the fur. and regulation of the air in propn. to the fuel req. Cuts are 
given of several burners on the market. Jai. 
Maintenance and rebuilding of round down-draft kilns. E. EK. Ayars. Brick 
and Clay Rec., 63, 181—5(1923).—Experience indicates that, when a brick kiln shows 
age, it pays to rebuild it throughout. Some reasons are given in the discussion of re-- 
built kilns (32 ft. pit kilns). This type of kiln has various disadvantages, but affords 
increased setting capacity and the small flues are more easily cleaned. Foundation 
is concrete. ‘Tunnel is almost entirely silica brick which is recommended also for the 
floors and flues. Washing the interior with a clay slip is advantageous if pure high 
grade clay is used, a high alumina wash gives good results as it does not glaze readily. 
Repair clays and washes should contain at least 25% of fire-brick bats or calcine ground 
with clay. Repair clay should pass a 20-mesh and washes through a 30-mesh screen. 
Shrinkage cracks should be filled with grog to which a small amount of plastic clay is 
added. FW eckds 
Insulation of kilns. J. H. Kruson. Brick and Clay Rec., 63, 22-6(1923).—This 
article deals with insulation (diatomaceous earth) of walls and crowns of down-draft — 
kilns, used in firing fire-clay refractories. A report from 25 plants using crown and wall 
insulation estimates a fuel saving from 15 to 25%, while for crown insulation, only 10 
to 15% is reported. ‘The total furnace area could be reduced 10% and there would still 
be sufficient capacity for proper burning. Improved quality of ware is reported. 
Several graphs showing heat losses through various kiln walls (insulated and bare) 
and types of crowns accompany the article. Tops should be left bare for two burns to 
allow for settling, and then should be waterproofed. By proper insulation the wall 
thickness may be reduced about one-third. a ee ee 2 © 
The practical use of oil fuels. A. F. BREWER. Combustion, 9 [5], 379(1923).— 
Prac. suggestions are given on cleanliness, fire hazard, ventilation, soot blowers, pumping 
and straining, repairing leaks, and flaming at stack. Burners extinguished by clogging, 
water in oil, too great amt. excess air, occasional slugs of air in oil line. Explosion and 
flareback caused by attempting to relight from seemingly hot wall, accumulation of 
explosive gases from leaky burner valve, insufficient ventilation of fur. prior to lighting. 
Steam and air atomization with air chamber requires 30-50 lb. press., without, 100 Ib. 
press. or over to avoid pulsation. Dry steam is necessary or flame sputters. Mech. 
atomization requires approx. 150 Ibs. press. and oil at nearly const. temp. and press. 
Coons 
Efficient use of liquid fuel. H.A. ANDERSON. Foundry, 52 [1], 29-30(1924).— 
The efficiency of an oil burning system is greatly dependent on the type of burner, its 
location in the fur. and the oil and gas press. employed. Insulation shows small savings 
on fur. operated a few hrs. each day. Light colored surfaces cut down radiation losses. 
Oil feeding systems are discussed, and the circulating system with a rotary pump 
recommended. M. E. M. 
Excess air and fuel consumption in kilns. P. THor. Tonind. Zig., 95, 723-4 
(1923).—Firing control app. may often be purchased for the price of 3000-4000 brick 
which will make it possible to save 30% fuel. This app. is the draft gage which has 
become indispensable to the brick indus. The draft gage, however, merely gives the 
variations in draft and does not tell us the compn. of the gases. The COs, Oo, CO, 
and N», contents of the chimney gases may be detd. with an Orsat app. or a Cramer 
chimney gas tester. It is possible to make 20 detn. per hr. with one of these. In 
regular firing practice it was found that variations in the chimney gases do not always 
occur in kilns having different diameters but may also occur in the same kiln for reasons 
not always explainable. Gas anal. of the chimney gases at frequent intervals is the only 
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safe way tocontrol kilns. In general it may be said that kilns performing the best 
give a comparatively high anal. for CO, this being 7-8%. Poorly performing kilns 
have a content of CO: in their chimney gases varying from 2 to 4%. Where the gas 
analyses shows a low CO: content it indicates that the draft is too strong and consider- 
able fuel is wasted due to the htg. up of excess air. In such cases the resist. to draft 
should be increased this being most conveniently done by lowering the damper. 
H2Gs.9. 
PATENTS 


Tunnel kiln. Harry M. Ropertson. U.S. 1,477,152, Dec. 11. The combination 
with a continuous tunnel kiln and the goods carrying cars movable through it, of 
means for withdrawing the goods 
carrying cars from the exit end 
of the kiln comprising a dummy = ger ixmmen 
car, means for moving the dummy Pa ; 
car into and out of the kiln at its 
exit end, and means for detachably 
- coupling the dummy car to the 
goods carrying car. 

Brick kiln. Baptiste F. CANAVERA. U.S. 1,479,368, Jan. 1. A kiln comprising 
a central. wall whose upper portion is hollow and forms a horizontal flue leading to a 
stack, the lower portion of said wall 
having vertical passages in valved 
communication with the flue and the 
upper portion of the wall having inlet 
passages; a continuous tunnel sur- 
rounding said central wall and having 
down-draft flues in its bottom dis- 
charging into said vertical passages, 
the outer wall of said tunnel having 
temporary fire openings while the 
crown of said tunnel is formed with fuel feeding openings; and arched transversely 
disposed conduits resting removably on and extending between the crowns of said 
tunnel and said horizontal flue, said conduits being in communication with said fuel 
feeding openings and the upper inlet passages of said horizontal flue whereby to 
establish communication between the upper portion of 
the tunnel and the horizontal flue when said conduits 
are in place. 

Continuous tunnel kiln. LAauRENCE ARTHUR VIN- 
CENT. U.S. 1,477,675, Dec. 18. In a continuous tun- 
nel kiln comprising an elongated kiln chamber with a 
goods pathway therethrough and combustion chambers 
extending longitudinally of the kiln chamber at op- 
posite sides of the goods pathway in the high temp. zone of the kiln chamber, whereby 
the goods are largely htd. by a convection current circulation of the kiln atm. upwardly 
past the combustion chambers and downward in the central portion of the goods path- 
way, the improvement which consists in a longitudinally extending baffle in the kiln 
chamber above the goods pathway. 












































Geology 


Marketing of talc. Raymonp B. Lapoo. Eng. Min. Jour. Press, 113, 963-5 
(1922).—Lists, uses, markets and methods of marketing. Describes briefly properties 
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of crude talc from Vermont, New York, North Carolina, California, Canada, France 
and Italy. Notes absence of standard specifications. Sz dyn sGr 
Soapstone deposit in Ontario. Aurion. Eng. Min. Jour.-Press, 114, 1071 
(1922).—Wabigoon Soapstone Co., Ltd., organized to develop deposit 200 miles N. W. 
from Fort Williams. Said to be only workable deposit of soapstone known in Canada. 
S.8hG: 
Non-metallic mineral wealth of Russia. SypNEy H. Baty. Eng. Mining Jour.- 
Press, 114, 985-9(1922).—A résumé of resources with historical sketches of production 
of several minerals. Brief descriptions of distribution and geology of coal, petroleum, 
clay, salt, asbestos, magnesite, barite, diatomaceous earth, etc. | Seer- why poe 
Feldspar. ANon. Dept. of Mines (Western Australia), Ann. Rept., p. 72(1922).— 
Feldspar occurs as the chief constituent of a big pegmatite dyke situated near Jacob’s 
Well. <A large quantity could be obtained by means of a quarry or open cut. It is 
slightly kaolinized, suitable for use in pottery and enameling trades. OO: PROS 
Magnesite. ANoN. Dept. of Mines (Western Australia), Ann. Rept., p. 70 
(1922).—Deposits of magnesite have been found in the vicinity of Coolgardie, samples 
of which prove it to be of excellent quality for making Sorrel cement. As the demand 
for magnesite in recent years has far exceeded the supply the new prospect is of consider- 
able economic importance. It is now used in the manuf. of marbleite, which differs 
from marble in that the lime is replaced by magnesite. OP Rao: 
Fluorspar lode. E.C.Sainr-SmirH. Queensland Gov. Min. Jour., 24, 418(1923).— 
This fluorspar lode, Chillogoe Dist., Queensland, under review is one of the most im- 
portant deposits of high quality fluorspar yet recorded in the Commonwealth of Aus- 
tralia. It is of comparatively large tonnage, and economically available. 
ee OLE: Re 
Silica sands. Anon. Indus. Australian and Min. Stand., 70, 707(1923).—Silica 
sands of Western Australia are known to compare favorably with those found in any 
other parts of the world. Omer: oR. Oy 
Ironsand. W. Donovan. WN. Z. Jour. Sci. and Indus., 6, 140(1923).—In the 
ironsand of Taranaki the oxide of a new element has been discovered, which it is stated 
is a refrac. silicate of titanium. Mineralogically, the Taranaki ironsand consists prin- 
cipally of magnetite, ilmetite, ferro-magnesium minerals, such as augite and hornblende, 
some olivine and quartz; zircon is occasionally present. From the chemical standpoint 
the most noticeable feature of the sand is the presence of about 10% of TiOz. D. gives 
analyses oi various ironsands and a summary of the attempts to manuf. iron from these 
sands; he is convinced that the recovery and utilization of by-products are essential 
factors in the manuf. of iron from Taranaki ironsand; but if a process could be devised 
which would not only produce iron, but at the same time recover the titanium dioxide, 
an exceptionally good pigment, non-poisonous, with a greater covering power than 
white lead, and ferro-titanium, often a constituent of pottery glazes, the ironsands 
would be commercially profitable. OAP sR OQ: 
The lime belt of Massachusetts and parts of eastern New York and western 
Connecticut. T. N. Date. U.S. Geol. Survey, Bull. 744, 67 pp.(1923).—Seven 
quadrangles with their lime deposits are described. The calcitic limestones are classified 
as (1) those used for finishing lime, (2) those not making the best finishing lime, (3) 
those discarded on account of accessory minerals, and (4) those discarded on account of 
texture or content of Mg. The dolomitic limestones are classified as (1) those used for 
magnesian lime, (2) those discarded on account of accessory minerals, and (3) those 
discarded on account of behavior under fire. Chem. analyses of 13 specimens are 
recorded and 13 photomicrographs of thin sections are shown. ‘The granular and semi- 
granular dolomitic limestones are described, also the structure exposed in various 
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quarries. ‘The relations of geologic formation to cost of quarrying and to future pros- 
pecting are indicated. LDL W2R. (C2A.) 
Selenium and tellurium. S. Skowronsxi. Mineral Ind., 31, 621-5(1922).—A 
review of production and technical progress, with a bibliography. A. B. (C. A.) 
Talc and soapstone. F. B. Peck. Mineral Ind., 31, 658-66(1922).—Markets, 
trade, production and consumption, and properties are discussed. A. B. (C. A.) 


Chemistry and Physics 


The measurement of thermal conductivity. Ezer GRIFFITHS AND G. W. C. Kaye. 
Proc. Royal Soc. (London), 104A, 71(1923).—Thermal condy. is a -phys. const. not 
capable of ready detn. by simple appliances: the aim in the design of app. described has 
been to produce an equipment which will give the desired data with min. expenditure 
of time and labor. Three types of app. are described, for rapid precision detn. of ther- 
mal condy. of mats. of low condy.; all three types are modifications of the ‘‘plate’”’ 
0; —O2 





or “wall” method to which the stand. equation defining condy. (Rk), Q = Ag 


is directly applicable. App. No. 1 was designed for the study of mats. in the form of 
discs 1/2 mm. to 4 mm. thick and about 45 mm. in diam. This app. is especially con- 
venient for mats. of a slightly compressible nature, such as cardboard and various hard 
timbers, which could not be tested between amalgamated plates, owing to the penetration 
of the mercury into the pores of the mat. App. No. 2 was designed primarily for those 
mats. of which the contact resistance at the hot and cold plates is high and for which the 
use of amalgamated plates becomes necessary. ‘The design of the mounting of this 
app. proved also to be convenient for the study of the variation from point to point in 
the conductivity over the areas of a large sheet of mat., such as ebonite or micanite. 
App. No. 3 is a somewhat specialized form of No. 2, adapted in the main for carrying 
out meas. on mats. which are only available in very thin layers (e. g., certain fabrics, 
micas, and mica compositions), so that the ht. transmitted for an appreciable temp. 
difference was very considerable. This necessitated the use of a heavier type of heating 
coil which was totally enclosed in a block of copper. Energy was supplied by elec. 
means, a meas. of both the energy entering and leaving the test specimen being made. 
Temps. were meas. by thermocouples. The samples were thin and no guard ring was 
required. An average time for the attainment of the ‘“‘steady state’? was 30 min. or 
less, and the average accuracy of meas. of the condy. was about 1%. Among the points 
dealt with in the paper are the thermal resistance at the bounding faces of a mat., 
the effect of superimposing layers of compressible mat., the meas. of the thickness of 
compressible mat., the dependence of the condy. of timber on structure and the moisture 
content, the variation of the condy. of rubber with mineral content, etc. The figs., 
illus. and tables accompanying the paper are very comprehensive, Table 13 giving a 
summary of the results on the thermal condy. of various mats. O. P.R.O. 
Solid solutions. W. RosENHAIN. 1250-N (Preprint), Inst. of Metals Division, 
Am. Inst. of Min. and Met. Engrs., New York meeting, Feb. (1923).—This paper by 
R. is the second annual lecture before the Inst. of Metals Division of the Am. Inst. of 
Min. and Met. Engrs. and deals largely with the internal structure and constitution 
of solid solns. of metals. A solid soln. is defined as a cryst. body formed from a liquid 
soln. or from an intimate mixt. of solids, or of liquid and solid, that retains in the solid 
state an admixture of the two subs. (solvent and solute) as intimate as that which exists 
in a liquid soln. The manner in which solid solns. are formed is considered on the basis 
of thermal diagrams of equilibrium. While the questions as to how and why solid 
solns. form have been answered hitherto on the basis of thermo-dynamical formulas, 
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this does not really give a satisfactory phys. conception of what actually occurs, and 
R. develops a purely phys. conception. The nature of the solid-soln. crystal is dis- 
cussed on this basis and as regards its behavior on melting and freezing. It is pointed 
out that a solid-soln. crystal is a self-strained structure, owing to its lowered m. p. 
with increasing concentration.. This means that the amt. of kinetic energy that must 
be communicated to the constituent atoms or molecules of the crystal to bring about 
disruption or melting is lessened by increasing concentration of the solid soln. ‘There- 
fore, the crystal itself must contain stored-up energy, and the degree of solid soly. 
must be detd. by the max. amt. of energy that can be stored. Recently, the results 
of X-ray crystal analysis have thrown an enormous amt. of light on the structure of 
crystals and of solid solns. X-ray spectographs show that crystals are built up of 
atoms arranged upon space lattices, and when the atoms of a pure metal are arranged 
upon a space lattice, whose dimensions are known, there can be no considerable inter- 
stices between the atoms. In considering the formation of a solid soln., the question 
naturally arises as to where the atoms of the dissolved metal go when they pass into 
solid soln., and the only feasible view appears to be that they take the place of some of 
‘the atoms in the solvent metal, upon its own space lattice. ‘Such substitution must 
produce a powerful effect upon the whole of the lattice, or at least in the neighborhood 
of the solute atom. ‘This effect is in the nature of a distortion, and such distortion 
is greater or less, depending upon the similarity, or otherwise, of the solute atom to the 
solvent. Moreover, the relative amt. of local and general distortion of the lattice will 
depend upon the nature of the lattice itself. If the lattice is flexible, the distortion is 
likely to be mainly local, whereas if stiff, local distortion will be resisted and there will 
be correspondingly increased general distortion. Measurements by Owen and Prestol - 
of the lattice dimensions in the copper-alumiinium solid solns. at the copper end show 
that the differences between the observed and calculated density figures are very small, 
and their observations are in accordance with the substitution theory. Of course, 
the number of solute atoms that can be introduced into the space lattice of a solvent 
must be limited, but this limit depends upon the amt. of distortion that the introduction 
of each atom produces. ‘The amt. of distortion that a lattice undergoes determines © 
the extent to which the hardness, strength, and ductility of a crystal are affected. 
Distortion causes a disturbance of the smooth gliding surfaces by means of which plastic 
deformation takes place, and thus produces a hardening of the metal. Hence, the 
hardening effect of an alloying element present in solid soln. is approximately inversely 
proportional to its solid solubility, and a number of examples of alloys are cited to show 
that this relationship holds. A property of solid solns., even more typical, perhaps, than 
hardness, which also finds ready explanation on the basis of the substitution theory, 
is the lowering of the melting point and the spreading of melting and freezing over a 
range of temperature. Melting can be described as a separation of atoms on the space 
lattice beyond a definite limiting distance. Where the lattice is perfectly uniform, 
as in a pure metal, this separation occurs throughout the whole of the crystal at a single 
and definite temperature. But in a solid solution, where the lattice is either locally 
or generally distorted, different parts reach their limiting inter-atomic distance, 7. e., 
their melting point, at different temps. Melting, therefore, begins at a temp. which 
may be considerably lower than that at which the whole of the crystal becomes liquid. 
When the solvent metal is hard and strong, and the lattice distortion is therefore general 
rather than local, there is not much difference in temp. between the beginning and the 
end of melting or freezing; but when the solvent metal is soft, and the lattice distortion 
is apt to be local rather than general, wide differences are noted. Striking confirmation 
of the theory is found from consideration of alloys in which the addition of the alloying 
element causes a rise in them. p. This is found to be associated with a contraction of 
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the lattice dimensions, as opposed to an enlargement in the case where the melting 
point is lowered, precisely as would be expected from the theory. On the basis of the 
theory, explanation of the mechanism of how diffusion occurs in a.solid soln. is given 
-as well as explanations for solid solns. containing several kinds of solute atoms and for 
the nature and brittleness of intermetallic compds. ids As 
Charts for estimating temperature distributions in heating and cooling solid shapes. 
H. P. Gurney AND J. Lurie. Jour. Ind. Eng. Chem., 15 [11], 1170(1923).—A number 
of charts are graphically represented, simplifying the calcns. necessary in detg. temp. 
changes occurring in htg. and cooling solid shapes. These include unaccomplished 
temp. change ratios in slabs, cylinders and spheres initially at. uniform temp. and ap- 
proaching another uniform temp., initially at uniform temp. but with the surface temp. 
uniformly varying from the initial value and momentary values in semi-infinite solids. 
Where thermal conductivity, thermal diffusivity and surface emissivity are known, 
or can be assumed, examples of the calcns. involved are given for slabs of rubber and 
glass and a steel ingot. These illustrate time necessary for arriving at a uniformly 
higher temp., time-temp. rate of change at any distance from the surface when temp. 
is suddenly lowered and temp.-time relations at varying distances from the surface 
when subjected to uniform temp. rise for a definite time. Re Del. 
The proportion and composition of colloidal matter in clay. A. VaseL. Kolloid. 
Zetts., 3, Sept.(1923); Tonind. Zig., 47, 726(1923).—V. studied the colloidal content 
of Meiszen kaolin by detg. the per cent of fine clay sol. in an HCl sol. This clay was 
composed of 32.47% quartz, 65.03% clay subst. and 2.50% feldspar. It hada sp. gr. 
of 2.583. 10 gms. of clay were boiled in 200 cc. of 10% HCl for 4 hrs. Ina 2nd series 
of tests it was boiled in a 5% sol. of HCl for 6 hrs. In a 8rd series the sol. was first 
poured off after standing 4 weeks. In each case the residue was had with NaOH 
(sp. gr. 1.04) in order to remove any silicic acid which may have been formed. ‘The 
mol. amt. of Al,O3 and SiO: varies as follows, using Al,O3 as unity: 1: 2.08, 2.06, 2.01, 
2.19, and 2.22 showing that these constituents are present in the clay in approx. the 
kaolinite ratio. 3% of mat. was removed from the clay by these treatments so V. 
concluded that this clay has at least 3% colloidal matter since only the extremely fine 
grained mat. would be dissolved by this treatment. ‘The clay, however, was equally 
as plastic after this mat. had been removed as it was before the treatment. Hence it 
must be that only a portion of these colloids was removed by the treatment. 
) H. G. S. 
Chromium oxide and salts, chromates, barium chloride. A.B. Monp (Chemische 
Fabril Griesheim-Elektron, Germany). Brit. Pat. 25,720, Oil & Color Trade Jour., 64, 
2186(1923).—Alkali chromates; chromium oxides and salts; barium, chromium, and 
iron chlorides. Chrome iron ore is converted into ferrochromium in the known manner, 
the ferro-chromium is dissolved in hydrochloric acid and the chromium pptd. as hy- 
drated oxide by calcium or barium carbonate. ‘The ppt. is sepd. and used to produce 
alkali chromate, or chromium salts. The filtrate, if barium chromate is used, is 
evapd. and cooled to separate barium chloride, and the mother liquor may be evapd. 
to obtain ferrous chloride. In the pptn. of the chromium hydrate it is preferred to 
use granular limestone or witherite and hot chloride soln. Os PaRe.O; 
Thermal conductivities of some metals in the solid and liquid states. W. Byron 
Brown. Phys. Rev., 22, 171-80(1923).—Thermal conductivities of some metals and 
eutectic alloys above and below their m. p., 50° to about 400°C. A guard ring method 
of measurement was used. A cylindrical rod of the metal, 1.5 cm. diam. and 12 cm. 
long was surrounded by a slate tube and outside that a hollow brass cylinder. Both 
rod and cylinder were independently heated elec. at the top and cooled by flowing water 
at the bottom so as to maintain the same temp. gradient in both, as shown by thermo- 
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couples. ‘The input of energy into the rod was corrected slightly for heat leakage and 
divided by the temp. gradient times the area to get thecondy. The conductivities of 
tin and cadmium decrease at the m. p. by over !/3; and !/s, respectively. For thallium, 
there is a drop of 1/19 at about 120°C indicating a polymorphic change. The temp. 
coeff. are about the same before and after melting, being —5 & 1075 (Sn), +21 XK 107% 
(Cd), +8 X 10-5 (Th). For the eutectics: Sn 0.92, Zn 0.08; Sn 0.62, Pb 0.38; Pb 
0.87, Sb 0.13; Pb 0.46, Bi 0.54; the temp. coeff. for the liquids are all positive and have 
values at 300°C, from .0011 (Pb — Bi) to .0030 (Pb — Sb) close to those found 
for gases at that temp., indicating that the mechanism is similar in the two cases. 
Below the m. p. the curves vary, one increasing with temp. (Sn — Zn), two decreasing, 
and one reaching a max. (Pb — Sb). ‘The sudden decrease on melting varies from 
2/3 for (Sn — Zn) and (Pb — Sn) to !/10 for (Bi — Pb). Aha Ge 

Thermal conductivities of metal crystals. I. Bismuth. KaAyE anpD ROBERTS. 
Proc. Royal Soc., 104A, 98-114(1923).—All accurate measurements of the thermal 
condy. of metals have heretofore been made on bars of heterogeneous structure. It 
was thought desirable to compare the values so obtained with the more fundamental 
ones given by single crystals. Expts. have been carried out in the first instance on 
bismuth as it is easy to obtain large crystals and it is one of the few metals that does 
not crys. in the cubic system. A “plate’’ type of thermal condy. app. was developed 
for the purpose. A clearly designed diagram of this app. is given and a detailed de- 
scription of the construction of the hot and cold plates, the thermal insulation and the 
surfaces of contact. ‘The results give the thermal conductivities of single crystals of 
metallic bismuth in directions parallel and perpendicular to the trigonal axis. Two 
very complete tables indicate these results and are so arranged that each group corre- 
sponds to one setting of the specimen. The following are the mean values at 18°C, 
in c.g.s. units. 


Thermal conductivity of bismuth parallel to trigonal axis................ 0.0159 
Thermal conductivity of bismuth perpendicular to trigonal axis.......... 0.0221 


Ratio of conductivities..% ) ssa ee ee ee aes ite 1s) 


If a random distribution of crystals is assumed, these figures give a mean condy. of 
0.0195, which agrees well with the value 0.0193 obtained on bars by JAEGER and DIESSEL- 
HORST in 1899. ©.<P AO: 
Heat effects on fire clays and their mixtures. SHINJO ene Sct. Rept. Tohoku 
Imp. Univ., 1 [8], 156-201(1923).—S. treats the problem from every angle illusg. his 
remarks with tables and plates. The subject is dealt with under the following head- 
ings:—(1) Thermal expansion and contraction. (2) Endothermal and exothermal 
reaction of raw clay. (3) Detn. of the dehydration point of clay with thermo-balance. 
(4) The change of the microstructure of clay by heating. (5) Erosion of clay subs. in 
contact with molten glass. (6) Microstructure of stone. (7) String or cord. ‘The 
results are summarized as follows: (1) The firing contraction of raw mats. of fire clay 
is classified into 2 types, one of which expands at a comparative low temp. while the 
other contracts without a marked expansion. (2) Firing contraction of a fire clay mixt. 
is the resultant of contractions of the constituent clays. ‘Therefore, the shape of the 
firing contraction curve and the amt. of the final contraction vary with the mixing ratio 
of the constituent clays. (3) The thermal change of length of the mold made of fire 
clays, when heated above a definite high temp., is irreversible. (4) When the mold 
of clay is htd. at a definite constant temp., the contraction curve of the length satisfies 





the following equation: = ——— — Ki, where x 18 the ait, o. contraction 


C-—x C—A 
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at time ¢, A an initial length of the specimen, C the final contraction after heating 
infinitely long at a constant temp., and K a constant. Hence we can calculate 
the final contraction C by means of this equation by three observations. (5) From 
the results of the thermal analysis, the thermo-balance test, and the microscopic in- 
vestigation, we can draw the following conclusions:—(a) The dehydration of the con- 
stitutional water of kaolinite takes place between 400°C and 600°C. (5) It seems very 
probable that the dissociation of kaolinite into aluminium silicate and free silica com- 
mences at 650°C. (c) The internal change takes place between 900°C and 1000°C, it is 
probably a polymerization of the dissociated aluminium silicate. (d) Between 1200°C 
and 1500°C, we have also another internal change, which may be taken as the result 
of recombination of free silica and aluminium silicate formerly dissociated at lower 
temp. (6) Stones may be classified into 4 kinds:—(a) Unfused quartz grains coming 
from pot material. (b) Unfused quartz grains coming from glass batch. (c) Clay 
subs. coming from pot mat. (d) Insol. foreign mineral coming from pot mat. as well 
as glass batch. (7) Some precautions for elimination of the stone in the glass, and the 
cause of the formation of string have been discussed. O72 P= RO: 
Graphical representation of rock analyses. J.Sriny. Centr. Mineral. Geol., 1923, 
392-3.—Results are plotted on cross-section paper. Ordinates are %, abscissas SiOz,- 
Al,O3, K2O, etc., spaced at equal intervals. Plotting starts with SiO2, The % of each 
of the remaining oxides is added to the sum of all the preceding ones and the total plotted. 
By joining the points so obtained, a line results which is characteristic for each rock 
family. E [ebeGe (eee) 
Fusibility of the ternary system: sodium fluoride, calcium fluoride, aluminium 
fluoride. P. P, FEDOTIEFF AND 
WP; ILJINSKY. Z. anorg. allgem. 
Chem., 129, 93-107 (1923).—The 
results of the study are given in the 
accompanying diagram. The black 
portions denote the unrealizable 





regions. The invariant points 
occur at 780, 705 and 675°. 
da se Aaa Ae) ee 
The electrical conductivity of SNPIAIR Soe eid 





° erate guor POR Ay 
solid and fused silicates. a, Soe 


C. DoELTER. Rec. trav. chim., 42, 
729-32 (1923).—A few silicates con- aed 
duct at room temp. but at 1000° GB ae 


nearly all silicates become con- NaF o@—~o— a ee LA AS Op 


ductors. Results on the condy. and 
polarization of fused silicates are described. The detns. of polarization, especially, 
showed that even in the solid state electrolytic condy. is present in the silicates 
examd. Inthe fused state it is often large. From this D. concludes that ions are 
present even in the solid silicates but that they are firmly bound in the space lattice 
and for this reason the condy. does not appear until the ionic mobility is increased by 
raising the temp. D. has not detd. whether the condy. varies in different directions 
through the crystal. The existence of ions in crystals does not contradict the recent 
views on crystal structure. Be We (CA) 
Experiments on the expansion of ceramic mixtures. G. Capsa. Bul. soc. chim. 
Roménia, 5, 5-11(1923).—Emphasis is laid on the protracted expts. necessary to det. 
the influence of different ingredients and conditions during burning on the coeff. of ex- 


pansion of faience. Cs DaCGe As) 
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General 


Ceramic industry in Czecho-Slovakia. Rupo_F Barta. Rev. Mat. Constr. 
Trav. Pub., 170, 209-10B(1923).—I. Raw Materials. Percentage chem. analyses 


of some important raw materials and their fusion points are given. 


Seger 
SiOz Al2O3 FeO; CaO MgO KNaO H2O cone 


Kaolin, Zettlitz (Sedlice) 45.92 38.17 0.50. 0.15. 0:11. 1.10 -18%95+(35) 


Clay, Vilstajn 46 85): 88e7T Sh dll en ee Se 3 eee 
Clay, Mecholupy 46 .42° 36-67: 0.565 .4 ety s-2 16:68 S35 
Clay, Lisany 46.05 38.19 1.29  .. ... 0.638 13.80 35 
Clay, Blansko 50.03 35.29 1.57 0.42 0.49 0.50 12:05 34 
Schistose clay, Rakonitz 62.50 45.22 0.81 Be sie i tas OOO FSS OSTS 336 
Schistose clay, Janusov 43.38 42.07 0.80 0.18 0.20 0.21 14.25 37 
Quartzite, Bohemian 97 49> 9 A ATCO MS 5 FO PT 0319 S030 a ee 
Magnesite (Old Austrian) 3.03 Gav 25208 186260 ee ae 
Feldspar, Meclov 63.78.21 Al... 0.15% 0:42. 007 13-70 0.29 


The Zettlitz kaolin contains 0.05% TiOs. The alkali of the Meclov feldspar consists 
of 12.45% KeO and 1.25% Na,O. II. Ceramic Products, consist of porcelain, re- 
fractories, wall tile, paving blocks, stoneware pipe, brick, building tile, Portland cement 
and lime. III. Ceramic Instruction and Technology. Ceramics is taught in two 
polytechnic schools, at Prague and Brno, and in 4 indus. schools, at Bechyne, Plzen, 
Teplice and Znojmo. Among the scientific organizations are the Institute for silicate 
industries, the Institute for glass and ceramics. Standardization work is carried on 
by the Association for testing and exploiting of technical products. The ‘‘Société 
céramique tchéco-slovaque”’ has been lately founded at Prague and will publish its 
proceedings. . Lan 
The unity of English weights. SamurEL RUSSELL. Science, 58 (1509), 442(1923).— 
The author defines the English pound of which there is but one, weighing 7000 grains. 
He points out that the Troy pound no longer exists. ‘The Troy ounce, however, is in 
common use. There is some confusion in Amer. in the use of the fluid ounce; we ought 
te adopt the Brit. system in which a fluid ounce is the volume of 1/1, pound of water. 
The author recommends that the Brit. fluid ounce shall be our “standard ounce” and 
that it be decimalized. The use of the so-called long ton ought also to be abolished by 
law. . Py: CA 
Combustion phenomena. E. Kigerr. Combustion, 9 [5], 390(1923).—The ht. 
value of a fuel is a function of its commercial value, not necessarily proportional to 
B.t.u., and depends also on compn., purpose and place of use. ‘The phys.-chem. con- 
siderations of ht. transfer, combustion, and luminosity are discussed and illusd. 
Cram: 
The making of earthenware, up to and including the first firing of the clayware. 
FE. SHENTON. Pottery Gaz., 48, 1789-99(1923).—Address deals with origin of clays, 
methods of grinding, blunging, compounding of body, throwing, turning, handling, 
jiggering, casting, finishing, mold making, biscuit placing and firing as in English 
potteries. J OWeEE 
No standard specifications for feldspar among producers and consumers. ‘Con- 
SULTATION.” Eng. Mining Jour.-Press, 114, 1077(1922).—‘Producers and consumers 
may have agreements that serve in lieu of standard requirements but they are a matter 
of individual negotiation rather than universal trade recognition .....” S. L. G. 
Industrial analysis. ANon. Eng. Mining Jour.-Press, 113, 81-97(1922).—Dis- 
cusses production and markets for manganese, chromite, nickel, tungsten, molybdenum, 
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vanadium, ttranium, radium, arsenic, barytes, bauxite and aluminum, borax, fluorspar, 
graphite, magnesite, talc and mica. Srl. G: 
The non-metallic minerals. WARREN M. Foorr. Eng. Mining Jour.-Press, 113, 
242-6(1922).—Review 1921 production of pumice, asbestos, graphite, limestone, pyrite, 
talc, clay, silica, bauxite, fluorspar, magnesite, chalk, sulfur, emery, gypsum, barytes, 
borax, phosphate rock and mica. So: LG: 
Future of non-metallic minerals. R.B. Lapoo. Eng. Mining Jour.-Press, 113, 
146-7 (1922).—Brief analysis of conditions and tendencies in mining, milling, etc. 
WL OG: 
Status of pulverized fuel. L. W. W. Morrow. Elec. World, 82, 525-32(1923).— 
Advantages of the use of pulverized fuel in central stations include decreased losses and 
greater flexibility in operation. However, it cannot be assumed that its use is ad- 
vantageous in all cases. Several installations are discussed and illus. Concrete bins 
allow longer storage than steel. For best results, 65% of the coal should pass 200-mesh, 
and it should contain less than 5% moisture. Below this figure, driers are unnecessary 
but if used tend to prevent clogging of the conveyors and consumption of more power 
in handling. POW Er Bi (CS A.) 


BOOK REVIEW 


The Chemistry and Physics of Clays and Other Ceramic Materials. By A. B 
SEARLE. 1924. 695 pages. Ernest Benn, Ltd., Publishers, 8 Bouverie St., E. C. 4, 
London, England. Price, 55 shillings, net. 

A clear and concise text covering the physical and chemical laws controlling the 
behavior of clays and all other ceramic and related materials. Also an excellent collec- 
tion of data on the physical and chemical properties of the materials employed in 
ceramic manufacture and of other minerals and materials for which the ceramist would 
have an interest. 

The data is presented in table form in nearly all cases and represents a very thorough 
search of scientific literature presented in a convenient form for use in the factory or 
laboratory. 

The title of the volume fails to indicate that it contains a very large amount of 
data on the physical and chemical properties of burned ceramic products. ‘This data 
is among the most valuable of the book’s contents. 

The book has the further advantages of an excellent table of contents and index 
which will commend it to many as a reference volume. 

The material presented is in chapter form and may be briefly described as follows: 

1. Physical Structure.—A brief treatise on crystalline and amorphous solids, 
pastes, slips, colloids and states of aggregation encountered in ceramic materials. Also 
mode of occurrence of ceramic materials and methods of reduction. 

2. Properties Depending on Structure.—Shape and proportioning of grain size 
and influence on the product; methods of test, and influence and control of homogeneity, 
porosity and texture in the product- 

38. Color, Hardness and Minor Physical Properties——Natural and _ artificial 
sources of color in clays and the causes of discoloration; hardness, and its determination; 
effect of temperature on hardness of the product. 

4. Strength and Allied Properties—Forms of strength and factors affecting 
strength in raw and burned clays and bodies with data and test methods. 

5. Specific Gravity and Density.—Explanation of the factors affecting these 
properties in ceramic bodies with test data, 
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6. Changes in Physical State Effected by Water.—General discussion of clay- 
water mixtures and their properties, including colloidal phenomena and the causes and 
measurement of plasticity. 

7. Changes in Physical State Following the Removal of Water.—A brief presenta- 
tion of the theory of drying of clays. 

8... Chemical Constitution of Ceramic Materials —The elements, laws of chemical 
‘combination and multiple proportions, atomic and molecular weights, valency, modes _ 
of expression, constitution of ceramic materials. 

9. The Chemical Components of Ceramic Materials and Products. —Sampling, 
interpretation of analysis, impurities in clays and effect of composition on utility, 
general description of types of clay and types of ceramic ware with chemicals and per- 
centage compositions, the Seger cones 022 to 42, various methods of expressing refrac- 
toriness, the chemical formulas of engobes and glazes of all types with methods of con- 
trol and adjustment, and chemical compositions-of all the important refractories. 

10. The Mineralogical Composition of Ceramic Materials Including the Clays 
and Related and Associated Minerals. 

11. Physical.—Chemical Reactions between Ceramic Materials. _y he nature 
and type of chemical reactions and the influencing factors with explanation of equilib- 
rium diagrams and description of physico-chemical processes. 

12. Heat and ‘Temperature.—Their measurements, thermal capacity, heat 
transmission, and heat and temperature measuring apparatus. 

13. The Effect of Heat on Ceramic Materials —During drying and burning, with 
finishing temperatures of different types of ceramic ware, the properties of the burned 
products, and a table of melting points of ceramic materials. 

14. Electrical and Magnetic Properties of Ceramic Materials.—Data on electrical 
conductivity and specific resistance and the effect of composition on the electrical and 
magnetic properties of ceramic bodies. 

15. Optical Properties of Ceramic Materials. —Description and data regarding 
refractive indices, birefringence and other optical properties of ceramic materials and 
manufactured ceramic wares. 

ARTHUR S. WATTS 
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Abrasives 


Abrasives. Statistics, 1919-1921. Anon. Imperial Min. Res. Bur., Min. 
Ind. Brit. Empire and Foreign Countries (1924).—This report gives: world’s production, 
summary of exports and imports of abrasives, details of imports and exports of the 
United Kingdom, Union of South Africa, Canada, Hong Kong, Australia, New Zealand, 
France, Germany, Greece, Switzerland, and the United States, concluding with a bib- 
liography. ; OV PERO; 

The marundites and allied corundum-bearing rocks in the Leysdorp district of 
the eastern Transvaal. A. 1. Hart. Trans. Geol. Soc. S. Africa, 25, 43-67(1923).— 
Marundites are rocks consisting essentially of margarite and corundum (whence the 
name) forming small vertical intrusives up to a few yards thick in pyroxenite, peridotite, 
and serpentine. Marundite may pass into plumasite (andesine-corundum-anorthosite) 
within the same rock body. Abnormal marundites are characterized by cyanite, 
Cr-mica, and a granular ruby-colored mica; but this type is known in situ at but one 
locality. The marundites are regarded as having been derived from quartz-feldspar 
pegmatites intrusive in magnesian rocks through the gradual removal of SiO. leading 
ultimately to a magma supersatd. with Al,O:, which sepd. out as corundum. The 
relative amt. of SiO. removed dets. whether plumastite or marundite is formed, and this 
is believed due to pneumatolytic conditions. ‘These changes may occur in situ or prior 
to intrusion. ‘The abnormal cyanite type probably arose under similar genetic con- 
ditions, perhaps prior to intrusion, and disturbed by the assimilation of accidental 
xenoliths. Analyses are given of margarite, marundites and plumasites. Cf. Ceram. 
‘Abs. 1. (12), 31701922). S. G. G. (C. A.) 

PATENTS 


Sand-paper, emery cloth, etc. MINNESOTA MINING AND MANUFACTURING Co. 
Brit. 194,274, Feb. 6, 1923. Waterproof sand-paper, emery cloth, or like material, 
comprises a base upon which the abrasive powder is secured by a non-hygroscopic 
cement or binder. The binder is in the form of a varnish prepd. from linseed oil or 
china wood oil and a gum, e. g., kauri, copal, or dammar, and to which a drying agent, 
é. va Mn borate, is added. To accelerate the drying, and to improve the adhesive 
properties of the binder, electrolytic process white lead, known as “‘Dowdy white,” 
is added; a paste drier, e..g., Pb(OAc)2 and resinate of Mn also may be employed. When 
a more fluid binder is required, a japan drier is used, e. g., “‘schrack japan.’”’ In prepg. 
the varnish, the oil is boiled until it nearly reaches a solid state, and the varnish may 
comprise 3 parts of gum dammar with two parts of linseed oil. Castor oil may be in- 
corporated with the varnish when the drying action is required to be retarded. After 
completion of the abrasive sheet, the base may be thinned down to give greater flexi- 
bility. The binder is applied under pressure. (CeA:) 

Homogeneous crystalline products. H. A. RicHmMonp and R. MacDONALD, JR. 
Can. 234,502, Sept. 25, 1928. A refractory, insulating and abrasive product charac- 
terized by great hardness, solidity, resistance to fracture and fine crystn. is composed of 
oxides of B, Al, Si, Fe and Ti fused together. (CeAt 


Art 


Decorative painting on glass. Maurice pE Krcuey. Rev. prod. chim., 26, 
645-8, 721-4, 759-60(1923).—A gerteral discussion of the glasses, colors and especially 
of the vehicles suitable for painting on glass. AP COO UCrAg) 


Cement, Lime and Plaster 


A new rapid hardening slag cement. R.M. Rev. Mat. Constr. Trav. Pub., 172, . 
1-4(1924).—A slag cement ‘“‘Louve” having rapid hardening properties has been per- 
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fected by Pierre Prévost in France. Chem. analysis in wt. %: SiOz (uncombined) 1.2, 
SiO. (combined) 24.2, Al,O3 13.8, Fe.O3 1.6, CaO 46.3, MgO 2.4, SO; 0.9, undetd. 9.6. 
The “hydraulic index’ is 0.83; fineness of grinding, residue on 80-mesh screen (900 
mesh per sq. cm.) 1%, residue on 180-mesh screen (4900 mesh per sq. cm.) 10%; ap- 
parent d. 0.880. The cement sets slowly, beginning 5 hours after tempering, and end- 
ing 8 and 15 hours later. ‘The following are results of tests made for comparison be- 
tween the ‘‘Louve’? cement and the prevailing cements acceptable according to the 
specifications of the city of Paris. 


TENSILE STRENGTH (KGS. PER SQ. Cm.) 


Neat Cement 24h. 2d. fore 8 28 d. Sit: 6m. 
“Louve’’ cement 17 24 29.7 32 36.5 40 
Av. slag cement... vf 20 26 28 30 — 
Dry Mortar 1:3 
“Touve’”’ cement 13 18.6 gee Silico S450 ‘oD 
Av. slag cement iss 6 16 25 29 32 


CRUSHING STRENGTH (KGS. PER SQ. Cm.) 


(1) Compn. 150 kgs. cement, 1 cu. m. gravel (20-40 mm.), !/: cu. m. sand 


18h. 24h. 48 h. (ace 
““Louve’’ cement 3 5.2 1SES Ze 
Av. slag cement B DIG AXD, 21.9 
Av. Portland cement Se oe 9.0 21 

(2) Compn. 350 kgs. cement, 1 cu. m. gravel (5-20 mm.), !/, cu. m. sand 
18 h. 24h. 48 h. rat 

“Louve” cement 7.9 9.7 18.8 38 
Av. slag cement 3.2 4.2 6.2 25 


By the use of a rapid hardening cement road-work is accessible to traffic in a short 
period of time. Lach: 
Magnesium oxy-chlorides, their properties and uses in the construction field. 
M.Y.Seaton. Tr. Am. Inst. Chem. Eng., 14, 305-19(1922) —Magnesium oxychlorides, 
discovered by Sorel in 1867, have become an important structural binding material for 
compn. floors, wall stuccos, special molds for castings, etc. These bodies are made by 
treating with a dil. soln. of MgCl, a mixt. of MgO and an aggregate composed of fine 
sand, ground silica or marble, and a fibrous mat. such as asbestos or wood fiber. When 
applied to walls or floors they dry quickly to light and strong bodies which are sanitary, 
dustless and resistant to wear. ‘The MgCl. comes chiefly from the salt brines of Michi- 
gan. ‘The magnesium oxide used is made by calcining magnesite, obtained from the 
California and Washington deposits. Calcining in rotary kilns, with temp. carefully 
controlled at around 1100°C is the best practice. The plastic calcined oxide 
is ground to give 85% through 200-mesh. Increased demand in the future may be 
satisfied by plastic MgO made from dolomite. The sand used should be clean, and 
finer than concrete sand. ‘The prepn. of the mixes is rather complicated and demands 
careful control so that it is not ordinarily practicable to prep. them at the point of use. 
The bodies will withstand water provided there is proper drainage, with no stagnant 
water in contact with them for long periods. Cf. Ceram. Abs., 2 [7], 147(1928). 
Vie de. 
Gypsum. F. A. WinpER. Mineral Ind., 31, 354-60(1922).—The output of gyp- 
sum products and their value in 1922 was the greatest in history. The use of gypsum 
for land plaster, partitions, roofs, floors and plaster board is increasing. Many new 
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groups and trade affiliations appeared during the year. The use of rotary calciners 
of the Port. cement type was an outstanding feature. Ball mill grinding is becoming 
more common in connection with rotary kilns. In the Emley process, plaster of Paris 
is ground in ball mills, thereby driving out the chem. water. Recombining in the mill 
makes hard wall plaster denser and more plastic. Ready cut steel frame houses covered 
. inside and outside with plaster board, and the floors and roofs made of gypsum are being 
erected in Canada. Outside bearing wall in another type of construction are being made 
of gypsum tile. Cf. Ceram. Abs., 1 [6], 160(1922); zbid., 1 [3], 91(1922). T.N. Mcv. 
The energy of crystallization of burned gypsum. M. von GLASENAPP. Z. anorg. 
allgem. Chem., 130, 246—52(1923).—The setting of gypsum is due to recrystallization as 
the dihydrate, following soln. of the hemihydrate. The resulting change in structure 
is illustrated by photomicrographs of the original and regenerated gypsum; the latter 
is composed of much finer crystals, is harder and more porous. Setting in water vapor 
only produces similar effects, with even finer crystals. (Cf. Ceram. Abs., 2 [11], 239 
(1923). ane BAC SAS 
The scientific investigation of cement. RicHARD GRUN. Beton u. Eisen, 22, 
281-3(1923).—An historical review and illustrated description of the new German 
institute for cement research. | Cy CT) tG 2) 
Fused cement. A. TRocHE. Beton u. Eisen, 22, 271-6(1923).—The properties 
of the recently developed high temp. cement (elec. cement, ciment fondu, etc.) are de- 
scribed, with extensive data (cf. C. A., 15, 583; 16, 1845; 3374; 17, 195, 619, 3739, 
3409). Cy C.2De Geet) 
Bibliography of magnesian cements. G. H. West, R. L. SEBASTIAN AND W. A. 
Darrow. Bur. of Mines, Repts. of Investigations, No. 2534, 17 pp.(1923).—211 titles. 
Bayo CotGe As 
Fused cement, electric cement, or aluminous cement. Cu. Bertin. Bull. 
soc. ind. Rouen, 51, 339-43(1923).—Brief description of fused cement (invented by Bied) 
and of its merits, the chief of which are rapid setting and hardening (forms can be safely 
removed after 12 hrs.), high tensile and compressive ‘strengths, and resistance to the 
action of sea water and sulfates. A> P:s@s (CAs) 
Lime in 1922. G. F. LouGHLIN AND A. T. Coons. U.S. Geol. Survey, Mineral 
Resources of U..S., 1922, Pt. II, 195-206(preprint: No. 23, publ. Dec. 1,°1923). 
ES) < Cx tGsAg 
Gypsum in 1922. K. W. Cotrren,. U.S. Geol. Survey, Mineral Resources of 
U,.S., 1922, Pt. II, .1383-9(preprint No. 16;,-publ) Octv187-1923)2 hal .ce aie a 


Enamel 


PATENTS - 


Red cupriferous pigment for iron enamel. R. T. Hansen. Danish 30,646, 
Nov. 18, 1922. A mixt. of CuSO, soln., tin-putty and gum arabic with a diminutive 
addn. of AuCl3 or cinnabar. (CA ae 

Operating muffle furnaces. F. G. Rosperts. U. S. 1,472,401, Oct. 30. Muffles 
such as those used in firing enamel ware are kept continuously up to working temp. 


by simultaneously heating both the interior and exterior of the muffle. (CAS 
Glass 
The estimation of selenium in glass. A. Cousen. Jour. Soc. Glass Tech., 7 
[28], 303(1923).—A modification of Frankel’s process. ji GP, 


The production of colorless glass in tank furnaces with special reference to the 
use of selenium. II. A. CousEN AND W. E. S. TurNER. Jour. Soc. Glass Tech., 7 
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[28], 309(1923); for Part I see Ceram. Abs., 1 [5], 94(1923).—A very large number of 
small scale meltings were made in further elucidation of the behavior of selenium 
and sodium selenite during the decolorizing of glasses prepd. either from batches contg. 
soda only, or with small additions of salt cake, sodium nitrate, borax, or arsenious oxide. 
With batches contg. soda ash only, 1/2 oz. of selenium per 1000 lb. of sand is more than 
sufficient to decolorize glass which contains only .04 to .06% of-iron oxide, the glass 
becoming yellow as a result of the selenium excess. The presence of sodium nitrate 
does not prevent the liberation of selenium in glasses prepd. from batches contg. this 
salt, and they are colored much more intensely yellow or brown than soda ash glasses 
under corresponding conditions. The development of a yellow or brown color in glasses 
contg. selenium or sodium selenite is dependent on the time of heating as well as on the 
amount of selenium present. With glasses prepd. from soda ash batches or containing 
sodium nitrate, the yellow color deepens to brown when the glass is maintained for a 
period of hours at temps. between 1380°C and 1300°C. In batches containing salt 
cake, however, the color changes from yellow or pink to green, owing to the very small 
amt. of selenium retained in these batches and to the natural increase of iron oxide 
content as the glass stands in contact with the fireclay. Asmall amt. of borax equiv- 
alent to the yield of 1% of B.O; in the glass was found to be without effect either on the 
amt. of selenium retained or upon the color of the glass as compared with pure soda ash 
batches only. Arsenious oxide in the propn. of 1.5 parts to 1000 of sand prevented the 
yellowish brown color due to selenium, even when an excessive amt. of the latter was 
added, and even when the glass was maintained for a considerable period at 1380— 
1300°C. Arsenious oxide is the only substance so far discovered which makes easy the 
decolorizing of selenium-contg. glasses and gives stability to the conditions. Analysis 
of the glasses for selenium showed that the greater part is lost by volatilization, a com- 
mercial glass only retaining 23% of that added. Batches which contain sodium nitrate 
being more readily fusible, retain considerably more selenium than those which produce 
glasses more slowly. The amt. of selenium actually needed for the operation of de- 
colorizing appears to be exceedingly small. From indications so far obtained, it would 
appear that the selenium added to a batch does not become oxidized to selenite, but 
remains as selenium, its color only being developed slowly as the result of continued 
htg. JnGerP; 
The refractive index changes in optical glasses occasioned by chilling and temper- 
ing. F. TwyMaN AND F. Srmgon. Jour. Soc. Glass Tech., 7 |28], 262(1923).—A 
discussion. fe Gre. 
Opaque and colored glasses and ceramic glazes of the same nature. ALBERT 
GRANGER. Jour. Soc. Glass Tech., 7 [28], 291(1923).—A discussion in which the 
author demonstrates that the old purely chem. conceptions which have been applied 
to glass and to glazes are totally insufficient. One must accept the idea of a soln. in 
many of those cases wherein one formerly allowed the intervention of a compd., the 
actual existence of which was doubtful from the observed facts. Rea ee 
Pyrex glass as a material for chemical plant construction. A. I. MARSHALL. 
Trans. Amer. Inst. Chem. Eng., 14, 329-43(1922).—An outline of the development 
of Pyrex glass for large-scale plant equipment is included. ‘The cleanliness, ease of 
inspection and observation, and resistivity to corrosion of glass equipment gives it 
many advantages wherever it is possible to use it. Pyrex has a very low expansion 
coeff., and a softening point of about 800°C. Denitrating towers, large evapg. dishes 
and retorts, tubing, high-tension insulators, etc., are among the articles made success- 
fully from Pyrex glass. B. M. L. 
Glass rings. A new filling material for towers. F.C. ZEISBERG. Trans. Amer. 
Inst. Chem. Eng., 14, 321—7(1922).—Hollow cylinders or rings have been shown to be 
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very efficient for packing towers. They are now being made of stoneware but the 
smallest sizes practicable using such material are bigger than desirable for many uses. 
Small metal rings now made present such a large surface that any chemical reaction 
with the liquids and gases present results in rather severe corrosion of the metal. The 
DuPont Co. has developed glass rings for packing to the point of fairly cheap quantity 
production. ‘These can be made as small as necessary, give good service for certain 
purposes and are easily cleaned. Properties and tentative prices for the sizes made are 
given, : B. M. L. 
Heat economy in the glass industry. ANON. Arch. Warmewirischaft, 4, 159-60 
(1923).—A description of the diagnosis of typical cases of fuel squandering in glass works. 
The causes were: air leaks into regenerative chambers; excessive steam in the pro- 
ducers: too low a fuel bed in the producers; leaky reversing valves; too little draft in 
the producers; too infrequent clinkering. BOW. Deas 
Simple and accurate method for determining surface tension and density of molten 
glass. Epw. W. WasHBURN. Proc. Am. Phys. Soc., 1922; Phys. Rev., 20, 94-5 
(1922).—The surface tension of molten glass is detd. from the positions of a Pt cylinder 
suspended by a sensitive spring free in air and after raising a small pot of molten glass 
so that the surface of the glass makes contact with the cylinder. The cylinder is stand- 
ardized before and after each detn. by similar measurements with liquids of known 
surface tension. The d. is detd. with the same app. but with a Pt sphere substituted in 
place of the Pt cylinder. The surface tension of the soda-lime-silica glasses between 
1200° and 1450° is of the order of magnitude of 150 dynes per cm. D. Mack. (C. A.) 
PATENTS 
Glass machinery. CLARENCE W. AvERY and WENZEL G. VESEY. U.S. 1,482,106, 
Jan. 29, 1924. Ina glass width regulator for glass strip forming machinery having a moy- 
» ing platform with strip forming members 
associated therewith, a frame adapted to 
be moved transversely of the line of 
movement of the platforin by a strip 
formed on the platform, an adjustable stop 
‘ >) on said frame and a movable stop on said 
frame whereby the strip passing between 
the stops may cause the frame to vary its position relative to the platform, the adjust- 
able stop may determine the width of the strip formed on the platform, and the movable 
stop may be actuated by variations in the width of the strip to vary the speed of the 
platform. 
Glass-delivering apparatus. JOHN W. CARNAHAN. U. S. 1,481,688, Jan. 22, 1924. 
The combination with a glass fur. snout having a discharge opening, of a knife cutting 
off the glass discharge through the opening, and means for shifting the knife transversely 
across the opening and then lowering the knife away from the discharge opening and re- 
turning it to its initial position. The combination with 
a glass fur. snout having a discharge opening in its bottom, 
of an annular bushing of refrac. mat. disposed in said dis- 
charge opening and through which the glass passes, a 
metallic plate in the bottom of the snout having an out- 
wardly and downwardly flared opening larger than the 
opening of the bushing, means for cooling said plate, a 
vertically shiftable plug disposed within the snout and 
having its lower end reduced to form a portion fitting the 
lower end of the bushing, a shoulder above said bushing adapted, when the plug is 
lowered, to rest on the bushing and cut off the flow of glass therethrough, the lower end 
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of the plug having the form of an inverted cone, and a knife disposed against the 
metallic plate and reciprocable across the axis of the opening therethrough and below 
the conical lower end of the plug when the latter is lowered to thereby cut off the thread 
of glass depending from the extremity of the plug when the plug is lowered. 
Ornamenting glass, etc. G. L. Huysmans. Brit. 199,802, March 28, 1922. 
Raised designs or inscriptions are produced on glass, pottery, etc., by the application of 
a plastic compn. consisting of finely powd. metals, such as Cu, Al and Mg, mixed with 
an emulsion of CaCO, a thick soln. of mucilage such as Senegal gum, copal, Al.(SOx)3 
and coal tar or drying oil. The compn. hardens without high temp. baking. <A suitable 
method of applying the compn. is by extrusion app. The leads of stained glass may be 
imitated by this process. (CAF) 
Bottles; silvering. H. Fercuson. Brit. 200,448, Jan. 25, 1923. A bottle is 
made in the shape of a revolver or pistol and the inner surface is coated with Ag, etc., 
by the “‘formaldehyde”’ or other known process. ‘The muzzle forms the neck of the bot- 
tle and may receive a cork or stopper. In the method of coating described, 3 aq. solns. 
are poured into the bottle in turn, the first consisting of cryst. AgNO; and NHs, the 
second of HCHO, and the third of 1 part by vol. of the first soln. with 2 parts of the sec- 
ond. ‘The coating is then washed with distd. H,O. (GS As) 
Glass manufacture. CorNING GLAss Works. Brit. 194,888, Feb. 7, 1922. A 
decolorizer for use with borosilicate glasses consists of Nd.O;. About 0.5 to 1% of the 
decolorizer is added to the batch to neutralize the yellow green tint of the glass due to 
the presence of Fe. The product commercially known as “didymium oxide,’’ which 
is a mixt. of NdeO3 and La oxide, is used. ‘The amt. of Nd2.O3 may be increased to 5% 
if it is desired to produce a pink color in the glass. CGaA 3) 
Glass manufacture. CorninG Griass Works. Brit. 195,495, Feb. 7, 1922. A 
process of making translucent or opaque glass consists in melting a batch contg. boric 
oxide, a relatively high % of SiOe, and a chloride, bromide, or sulfate. Preferably, 
the boric oxide content of the batch is not less than the alkali content, and the SiOz is 
over 70% of the ingredients other than the chloride, bromide, or sulfate. In practice, 
1 to 5 parts of a chloride, bromide, or sulfate, preferably of an alkali metal, are added 
to 100 parts of a suitable foundation glass or its batch. The compns. of a no. of suitable 
foundation glasses are given in the specification. (Gan) 


Heavy Clay Products 


British test road. ANon. Roads and Road Construction (London), 1, 395(1924).— 
An appeal has been made for a test road in England such as has been constructed in 
various places in America. ‘The proposal is to make a mile of road using 8 types of 
foundation and 8 types of surface finish and it will be tested to destruction by the 
continuous running of loaded motor lorries over it. ‘The results would produce facts 
for the highway engineer to embody into his specif. which would be of untold value 
and mean great economy in construction work, in as far as it would show how to avoid 
mistakes. OMe ky. cy 


PATENT 


Hollow building tile. Epwin J. BEINECKE. U.S. 1,481,249, Jan. 22,1924. A wall 
structure, comprising superimposed courses of cellular tiles having front, back and side 
outer walls, inner walls extending from front to back, and from side to side, forming 
front and back passages in said tiles, the front passages being of less area than the back 
passages, the opposite ends of the tile of one course lying in substantially parallel planes, 
the upper ends of the tile of an adjacent course having a front reduced portion, the front 
and back outer walls of the several courses of tile being arranged in alignment with each 
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; other, the inner front and back connecting walls of one -course of 
tile being arranged in staggered relation to the corresponding 
walls of a vertically adjacent course, and a facing composed of 
courses of stringer bricks and an intermediate course of header 
bricks, the inner ends of the header bricks overlapping the re- 
duced portion of the upper end of one course of tile and being 
bonded therewith on the upper end of the front wall of said tile 
and on an innerside connecting wall parallel therewith. 

Porous ceramic ‘material. E. C. Bayer. Danish 29,386, 
Feb. 20, 1922. Ferruginous plastic clay is heated above its sintering point, pul- 
verized, mixed with moist plastic clay, molded and burned. (C. A.) 





Refractories 


Alumina and bauxite. R.J. ANDERSON. Mineral Ind., 31, 8-37(1922).—An article 
on statistics and changes in technology and uses of alumina for 1922. Diaspore and 
high alumina clays have nearly taken the place of bauxite for refractories. Large 
amts. of these clays are being mined in Missouri. Low grade bauxite is used in France 
for alumina cements. ‘The Everhart process for washing bauxite clays in the presence 
of small amts. of peptizers has possibilities. Richmond and McDonald obtain a very 
pure abrasive by melting bauxite in an elec. fur. and reducing impurities with carbon. 
Quantity production of sillimanite has been started. The use of ZrO.—10% AlkOs 
for steel furnaces has been examined. Several new methods for producing K and Al 
sulphates from feldspars and shales have been proposed. ‘TANSMEVe 

Graphite. B.L.Mu.er. Mineral Ind., 31, 347-53 (1922).—The graphite industry 
was almost stagnant in 1922. Wartime stocks have not been exhausted. Prices were 
lower than in 1922. A British patent contains new features. Natural graphite is 
purified from silica, alumina, pyrite and mica by intimate mixing with coal, charcoal or 
coke. ‘The mixt. is elec. heated to approx. 2200°C. The coal unites with impurities 
which are volatilized and collected. Silica is used for filtering or polishing powder, 
the SO; for mfg. H.SO, and metallic oxides for met. purposes. T. N. Mev. 

Magnesite. S. H. DorsBEar. Mineral Ind., 31, 451-6(1922).—There was an in- 
crease of production of 32% in 1922. Imports were 3!/; times those of 1921. Prac- 
tically all domestic production came from Calif. and was used in the chem. industries 
and for mfg. of magnesite cement. Most of the imported mat. came from the Austrian 
mines. ‘This article gives tables of imports and domestic production. T. N. McV. 

Electric furnace phenomena. E.7T. Moore. Assoc. of Iron and Steel Elec. Engrs., 
5,. 529-82 (1923).—M., in a lengthy paper, discusses the work of the Electric Furnace 
Committee of the Assoc. of Iron and Steel Elec. Engrs. and presents report of this com- 
mittee for 1923. Research has been designed to include work along the following lines: 
(1) a thorough study of the heat losses from elec. furs.; (2) presentation of operating 
data on fur. electrodes according to the electrode specifs. drawn up by the committee 
and presented in the 1920 report; (3) an investg. of the merits of dual voltages, and the 
deleterious effect on the metal, if any, of a relatively high voltage for melting; and (4) 
investg. of elec.-fur. phenomena. ‘These lines of tests have not been completed with the 
exception of (3), and work is still in progress. The tests were carried out on a stand. 
6-T. Heroult fur. at the works of the Holcomb Steel Co., Syracuse, N. Y., and alloy 
steels were melted. Much of the data presented are of no interest to ceramists, but cer- 
tain of the main conclusions arrived at may be summarized as follows: (1) The amt. of 
unbalancing between phases in an individual fur. is considerable, as shown by oscillo- 
grams and graphic meter charts, and the max. difference noted is 340 kw. or 21% of the 
connected load. ‘This is not of such magnitude as to affect operations. (2) The max. 
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current values reached during the melting period is 1.1 times normal. (8) Arcs ina fur. 
set up high frequency disturbances; these are of the order of 5,000 cycles. (4) The 
power factor was 90% for the melting period and 88% for the refining period, and 89% 
for the entire heat. (5) The burning out of the back wall in a furnace or the burning 
of the refractory anywhere within the fur. is a function of the power introduced into the 
fur. and the distance which the arcs are from such refracs. Burning out of refracs. can 
be regulated by proper spacing of the electrodes so as to increase the distance of the arcs 
from the refrac. walls. By closer concn. of the electrodes, the connected capacity can 
be increased, thus giving a faster melting fur. (6) The limiting capacity of elec. furs. 
(by which is meant the largest amt. of power that can be introduced into a fur.) varies 
with the actual size of the fur.; a 25-T. furnace with a connected capacity of 4,500 kva., 
on a 25-cycle circuit, is about as large as should be installed when melting is done and 
where only one set of electrodes is used. For hot metal work, a fur. of 40-T. capacity 
with a connected load of 3,300 kva.is very satisfactory using one set of electrodes of 24-in. 
diam. In 60-cycle circuits where melting is done, using only one set of electrodes, furs. 
beyond 15 T. are not recommended, but for hot-metal work a fur. of 40-T. capacity is 
satisfactory. By using more than one set of electrodes, it is possible to build a fur. 
of several hundred T. capacity. (7) There seems to be an impression that 60-cycle 
arcs have less cutting action on the refracs. than 25-cycle arcs, but this cannot be sub- 
stantiated. (8) It has been claimed that higher temps. can be obtained in 60-cycle 
furs. than in 25-cycle furs., but this cannot be substantiated. The type and resistance 
of the current-carrying mat. determines this. (9) Witha bath of steel liquid in the fur., 
the power cannot be safely interrupted for longer than three-quarters of anhr. R. J. A. 
Graphites for brass melting crucibles. ANoNn. Metal Industry (New York), 
22, 59(1924).—Discussion of report from Bureau of Mines recommending American 
graphites. Based on interview with Jonathan Bartley. Gives compositions of alloys 
used and results of tests by R. T. Stull and L. EF. Geyer, denoting that Alabama graphite 
bonded with American clays gave superior service. Sharp disagreement with this con- 
clusion by two crucible manufacturers led to investigation of research work done by 
Bureau. Results were obtained only up to 13.1 heats per crucible when a crucible should 
give from 30-40 heats before being considered commercial. It was found that mats. 
were assembled in 1918 and crucibles were not ready till December of that year. After 
the Armistice no effort was made to hasten work and the last of the crucibles were not 
tested till fall of 1922. During at least part of the period from 1918-1922 good Ceylon 
or Madagascar graphite could not be obtained and the Alabama graphite was therefore 
tested against very low grades. Thus, the Bureau results are hardly conclusive and the 
use of American bond clays is more a matter of indiv. preference and local conditions. 
; Role As 
Technical literature on refractories. P. L. M. Rev. Mat. Constr. Trav. Pub., 
164, 98-4B; 165, 116-8B; 166, 137-9B; 167, 152-5B; 168, 177-9B; 169, 196—7B; 
170, 215-8B; 171, 237-9B(1923).—The subject matter and references have been taken 
mainly from English and American literature. In some cases the references only are 
given, in others the text and data are also quoted. The information is gathered under 
the following headings: (1) (a) Tests of refrac. (b) Slagging tests of refrac. (c) 
Usefulness of standard methods for detg. thermal cond. of refrac. materials. (d) Bib- 
liography on thermal condy. of refractories. (2) (a) Reversible dilatation of refrac. 
-(b) Alumina refrac. (c) Magnesite and dolomite refrac. (d) Zirconia refrac. (e) 
English (American) methods of testing refrac. products. ‘These cover chem. analysis, 
porosity, shrinkage, compression strength, fusion tests, coeff. of expansion. (3) (a) 
Chrome refrac. (6) Burning life of refrac. (c) Amer. specif. standards for glass 
refrac. EN: 
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Natural sillimanite as a glass refractory material. S. ENciisH. Jour. Soc. Glass 
Tech., '7 [28], 258(1923).—A discussion. J. G. P. 
Graphite in Western Australia. Winson. Chem. Eng. & Min. Rev.,-16, 101 
(1924).—A report on the Mattigallup deposit of graphite by Wilson, Ass’t State Mining 
Engineer. The graphite occurs in flat, shallow, undulating beds of kaolin or clay, 
in seams varying from 6 to 24 in. wide, which do not appear to be continuous for any 
great distance. In the No. 1 shaft a bulge seems to have occurred, there being 8 ft. 
of lode showing. The surface rock consists of hard ironstone laterite in which graphite 
can be seen in places, and at the bottom of the deeper shafts the country rock, which 
consists of kaolin, seems to lose its bedded character and may possibly represent the 
weathered portion of a more or less basic rock. While of low grade and too small for 
work on a large scale, W. calls attention to the comparatively low grade mines being 
worked in Canada by dry concn., and by flotation units and electrostatic separators, 
and recommends some exptl. work on these lines. The Mines Department is now con- 
sidering giving financial assistance in the development work under the mining develop- 
ment act. OFPARsO: 
The effect of salt coal upon refractory materials. L. M.Wiunson. Colliery Guard- 
tan, 126, 906—7(1923).—Expts. analogous to those of Clewes and Thompson (cf. C. A., 16 
3821) on the effect of NaCl on SiO, are described in which the effect of NH,Cl on refrac. 
materials was studied. The results show the superiority of high-grade SiO. over fire 
clay for the lining of coke ovens in its resistance to salty coal. The amt. of Al.O3 re- 
moved from fire clay increased with the temp. 900-10° was a crit. temp. below which 
very little Al,O3; was removed and above which a large amt. was removed. No crit. 
temp. was found for high SiO, brick. Fe is also removed by NH,Cl from bricks at high 
temps. Comparative expts. with Pt and Si boats showed that free SiO, aids the removal 
of Al,O; from fire clay exposed to NH,Cl at high temps. Al,O; reacted in some way with 
the SiO. below the m. p. of either, thus confirming the observation of Cobb (cf. C. A., 
4, 1658) of the interaction of solids at temps. below the m. p. of either. CC. C. D. (C. A.) 
The silica-brick works of the Consett Iron Co. ANoNn. Colliery Guardian, 126, 
1163-4(1923).—An illustrated description of the Consett Iron Co. brickworks. - The 
products contain approx. 30% tridymite and only a trace of unconverted quartz, in- 
suring absence of permanent or after-expansion. Expansion is nearly complete at approx. 
600°; none occurs at 1000-1400°; and above 1400° a slight contraction takes place. 
CVC. DEG) 
PATENTS 


Graphite crucible. RyutTaro Konisur. Japan. 41,935, Mar. 8, 1922. ‘The re- 
sistance to oxidation and to heat of a graphite crucible is increased by coating the outside 
first with a mixt. of 70 parts of carborundum, 30 parts of a special porcelain clay and 
30 parts of H.O, and then with a mixt. of 70 parts of a glaze (e. g., made of 45 parts of 
feldspar, 18 parts of CaO, 10 parts of clay and 27 parts of SiO.), 30 parts of carborun- 
dum and 100 parts of H2O. (C. A.) 

Refractory abrasive compositions. L. E. BourpEau. Brit. 200,903, April 19, 
1922. A mixt. consisting chiefly of bauxite and basalt is fused with smaller proportions 
of ilmenite, cerite, C, and a flux such as Na fluosilicate. Substance such as emery, 
corundum, flint, and quartz may also be added. The product may be colored by the 
addn. of suitable oxides so as to indicate its degree of hardness. (NAD 

Silica bricks. PEASE & PARTNERS, Lrp. and J. Wi,son. Brit. 193,999, Dec. 8, 
1921. Small proportions of china clay and lime are added to Dinas stone, ganister, 
or other material used in making silica bricks. Preferred proportions are 96% of silica, 
21/2% of china clay and 11/2% of lime. The china clay and lime are suspended in the 
water with which the powd. silica is rendered plastic. (CeAs 
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Dolomite bricks. TIT. Hopson, J. Hopson, W. Hopson and T. A. Hopson. Brit. 
193,576, Dec. 17, 1921. Refractory basic bricks, furnace linings, retorts, etc., are ob- 
tained by calcining dolomite, magnesite, or magnesian limestone, adding small quanti- 
ties (about 15%) of igneous rocks, other than granites and syenites, and in some cases 
a little basic Fe ore, mixing with H.O, molding, and firing at 2,000°. Suitable igneous 
rocks are the peridotites (including diorite and gabbro), the dolerites (including basalts), 
the serpentines, trachytes, andesites, tachylytes, eurites and rhyolites. If rocks of 
the last two classes are employed, or if the dolomite contains more than 1% of SiOz» 
or 57% of CaCOs, it is necessary to add 3% of basic iron ore, such as titanic iron ore, 
magnetite, hematite, or gothite. (GzA)) 

Refractory article and method of making the same. Wuit1iaAmM A. Harty. U.S. 
1,473,853, Jan. 22, 1924. A refractory article containing fire clay and fused silica. 


Terra Cotta 


The unique development of modern chemical stoneware. P. C. KINGSBURY. 
Trans. Amer. Inst. Chem. Eng., 14, 275-92(1922).—A very good gen. discussion of the 
industry is given, with illustrations of products. Process efficiency in much of chemical 
industry is dependent on varied stoneware shapes adapted to special uses. Most of 
these have been developed only in the past 20 years. Chemical stoneware is essentially 
a framework of more or less refractory particles held together by vitrifying clays. 
Fineness, density and refractoriness of bodies are varied, depending upon the use for 
the products... The bond clays used must vitrify at the kiln temp., and fuse only ata 
considerably higher temp., so there will be no softening of shapes in the kiln. It must 
haye high plasticity and strength in the green state, to make possible the production of 
complicated shapes. Mixtures of various clays are used, which are washed and mixed, 
and before using are stored in blocks for two years in a satd. atmosphere, which in- 
creases the plasticity. Most shapes must be dried very slowly in a carefully controlled 
atmosphere to prevent deformation in bodies which have from 6—-12% linear shrinkage. 
Burning is carried to about 1300°C, requiring up to 3 weeks in the largest kilns. | Stone- 
ware resists the action of all acids but hydrofluoric acid and strong, hot phosphoric acid. 
Caustic alkali solns. have slight action upon it when hot and concd. Filter presses, 
large rotary driers, exhaust fans, pumps, condensation coils, complete equipment for 
muriatic acid plants, etc., are among the newer products made from stoneware. 

BaMale 


Whiteware 


Note books of Josiah Wedgwood. B. Moore ann J. W. MELLoR. Trans. Ceram. 
Soc. (Eng.), 22, 275-82(1923).—For abstract see 2 [7], 142(1923). Hak: 

The crazing of English earthenware. A. HeEatH. Tvans. Ceram. Soc. (Eng.), 2, 
213-40(1923).—The common practice of the English earthenware manufacturer has 
been confined to the use of a certain type of body, which matures at a fairly low biscuit 
temp., and a glaze which, in general, gives good results at a stilllowertemp. Ifthe body 
mats. are controlled by the use of definite chem. and phys. tests, little trouble is ex- 
perienced, but if, through lack of control, any variation in the compn. of these mats. 
is ignored, the “‘balance”’ of the body with the glaze is upset, and trouble is encountered. 
The work contd. in this paper expresses the limit of variation in the compn. of a body 
in relation to crazing and peeling with a given glaze. Ges: 

Porcelain. S. ScHervTe!,. Mikrokosmos, 16, 214—5(1923).—A popular description 
is given of the use of feldspar, kaolin and quartz in the manuf. of porcelain. Photo- 
micrographs are shown of feldspar and porcelain after heating to different temps. 
near the m. p. Was hie GA, 
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Shock tester for porcelain insulators. W. Bucxsatu. FElekirotechn. Z., 44, 
943-7, 975-80(1923). COrG. FetCaA) 


Equipment and Apparatus 


A new electric radiation furnace. A. Paoiint. Giorn. Chem. Ind. ed App., 5, 
539(1923).—This fur. is designed for operation from 1400-1500°C and is planned for 
burning of ceramic products. A resistor of graphite (99% C) is used and a refrac. 
withstanding 2000°C. Radiation channels are used coming into the fur. from the 
carbon resistor in cone shapes thus giving a greater radiating surface. Various types 
of terminals are shown and discussed. The furnace operates on 150 kw. A tunnel 
car type is used also. ‘The furnace is possible for use in metallurgical practice, produc- 
tion of refractories, porcelains, by-product coke, calcination of dolomite, cements, So-. 
dium sulphide and sodium aluminate from bauxite. Seok 

Notes on the application of pyrometers to ceramic industries. C. E. Foster. 
Trans. Ceram. Soc., 22, 248-74.—The matter of elec. resistance of the circuit is of 
fundamental importance. It is necessary that the resistance of the circuit should re- 
main approx. constant with changes in temp. in any part of the circuit, in order that, 
for any given temp. of the ‘‘hot junction,” the current flowing in the circuit (and con- 
sequently the reading of the indicator) shall be approx. the same as when the instrument 
was calibrated. A large propn. of the total instrument resistance shall be of mat. 
which does not change appreciably with change in temp. It is not essential that the 
total resistance should be high, but only that the propn. of ballast resistance should be 
high. ‘Io make a base metal pyrometer of low total resistance and yet capable of .ac- 
curate measurement, it is only necessary that the propn. of ballast resistance shall 
be large enough, and there is no essential need for a high total resistance. The cases 
where it is necessary to use rare metals in industrial work are only relatively few. Clock- 
work is the usual device employed for running the recorder mechanism, and there should 
be a large margin of power to allow the instrument to continue running under adverse 
conditions. ‘The resistance thermometer, operating by the change in resistance of a 
coil of fine wire which is put in the place of the “hot junction” of the thermocouple, 
requires an outside source of current; it does not produce its owne. m.f. It depends 
upon the balancing of the varying resistance of this coil of wire, known as the “bulb,” 
against other resistances in the instrument. The resistance thermometer should not 
be used industrially at temps. where distortion is likely to occur, and, therefore, it is 
not a type of much interest to the ceramic industry. Considerable progress has been 
made in the application of radiation pyrometers to high temp. measurement. In the 
case of a pyrometer which operates by the total range of ht. radiations, both short visible 
and long invisible wave-lengths, known as a “‘total radiation” instrument, the ht. ra- 
diated from the hot body under measurement is concentrated upon some device sensitive 
to heat, for instance, a very small thermocouple. The instrument then operates in the 
same manner as an inserted thermocouple. An optical pyrometer is one in which the 
visible brightness of the hot body is measured or extinguished. In the extinction type, 
the hot body is viewed through an absorbing medium, the thickness of which is increased 
until the observer considers that he can no longer see the hot body. Such an instru- 
ment requires to be used with the knowledge that the sensibility of the eye depends on 
the length of time it has been in the dark. The other type depends upon the matching 
of the brightness of the hot body against that of a source of light carried with the in- 
strument. Here the personal element is much less, exposure of the eye to a bright light 
will only decrease the closeness of the match and will not alter the position on the temp. 
scale. One great advantage of the optical pyrometer is that it can be used at much 
greater working distances, and on much smaller hot bodies, than the total radiation type. 


Tho AS: 
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Modern electrical pyrometry. Davin BRowNLIE. Chem. Trade Jour., 73 [1892], 
213-6(1923).—This is a general and not too technical description of the types of elec. 
pyrometers used, with several applications on boiler practice. The limits of the glass 
mercurial thermometer are indicated as between 900° and 1000°F for intermittent work, 
and below that for permanent work. Elec. pyrometry is divided into two classes, ther- 
moelec. and elec. resistant pyrometry. The thermoelec. pyrometers are further clas- 
sified as base metal and platinum-rhodium pyrometers. The base metal pyrometers 
are described and several alloys are mentioned as used for the “‘pointers’’ or thermo- 
elements. The platinum-rhodium, or Le Chatelier couple, is described and a general 
theory of the development of current shown. Diagrams and some pictures of English 
pyrometers are shown,: giving the method of indicating or recording the temp. as it 
affects the elec. current produced. ‘The elec. resistance pyrometer is described and it 
is just shown for use at distances greater than permissible with the thermoelec. It 
is useful also at extremely low temperatures, but it is limited at the higher range. Two 
installations on boilers are described in detail and the advantage of recording instru- 
ments is shown. A brief mention is made of the elec. radiation pyrometer, which is 
a special application of the thermoelec. pyrometer. BECEE; 


PATENT 


Electrical resistance. S. KATALAIN. Brit. 197,340, May 7, 1923. An elec. re- 
sistance mat. which does not fuse or oxidize at high temps. is composed of various 
ferro alloys, ferro silicon, ferro tungsten, ferro molybdenum, ferro titanium, ferro chro- 
mate, etc., mixed with fire clay, magnesite, etc. These are mixed, kneaded and heated 
to 1500—-1600°. W.M.C. 


Kilns, Furnaces, Fuels and Combustion 


Some new forms of kilns. A. Ducxnam. Trans. Ceram. Soc. (Eng.), 22, 298-312 
(1923).—A kiln of the continuous type, 16 chambers in all, is described. The chambers 
are arranged in two lines, with wickets on the outside only. There are 4 fire-holes and 
bags to each chamber, the arrangement of firing being that generally known as semi- 
gaseous. A. W. D. Central Bag Kiln is discussed. Its advantages are: even heating; 
bag forms no portion of the kiln proper, can be made of different mat., and can be easily 
renewed; proper combustion of the heating gases; the brickwork forming the kiln 
proper is never subjected to the direct action of the heating gases during combustion. 
The advantages of a tunnel kiln are: saving of labor, fuel, and heating and cooling of the 
materials. The disadvantages are: mechanical, the great length of the tunnel, the 
tendency of the htg. gases to rise, and so cause uneven burning. See also Ceram. Abs., 
2 [3], 45(1923). HESS; 

‘ PATENTS 


Brick kiln. YasaBuro Saito. Japan. 42,989, June 30, 1922. This is a parallel 
ring kiln with two main flues between two burning channels instead of one as usual. 
Each main flue is connected with the opposite burning channel by small flues which 
pass under the other. It has a drying chamber on the main flues. Another drying 
tunnel is constructed around the kiln. Pipes are imbedded in the kiln body over the 
crown. Hot air produced in them by conduction is utilized in drying bricks by connect- 

ing the pipes with the drying chamber and tunnel. ‘C 7Ae) 
Improvement in kiln for burning brick and similar wares. TOokUSABURO SaTo. 
Japan. 42,666, May 20, 1922. The kiln is provided with fire-boxes, each of which has 
a drop-arch and a channel-shaped wall at its rear. The drop-arch directs the flame 
produced on the grate downward. ‘The flame then strikes the inverted-channel wall, 
which is a kind of very low flash wall, situated much nearer to the grate than usual. 
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The construction keeps the furnace end hot and aids the complete combustion of gases. 
CGA 


Geology 


The geology of the Bournemouth District. HENry DEwry. Trans. Ceram. 
Soc., 22, 293-7(1924).—The area dealt with extends from Wareham eastwards to 
Christchurch, and northward from the Isle of Purbeck to Wimborne. Attention is 
called to those formations which possess the greatest interest to the English Ceramic 
Society. Hekic8: 

China clay statistics 1919-1921. Anon. Imperial Mineral Res. Bureau, Min. 
Ind. Brit. Empire and Foreign Countries(1924).—China clay statistics for 1919-1921. 
Introductory note gives different systems used by various countries for computing im- 
ports and exports; the annual av. rates of exchange; and states that the British statute 
ton, 2,240 lb. avdp. (the long ton) is used throughout the rept. The world’s production 
of china clay is given; summary of exports; summary of imports; details of exports 
and imports for United Kingdom, Canada, India, Czechoslovakia, Denmark, France, 
Germany, Italy, Sweden, Switzerland and United States are given. The reports 
conclude with a brief statistical bibliography. OF EZR. 

Fluorspar statistics, 1919-1921. Anon. Imperial Mineral Res. Bur., Min. 
Ind. Brit. Empire and Foreign Countries(1924).—Different systems used by various 
countries for computing imports and exports are given in an introductory note, also the 
average rates of exchange. ‘The long ton (the British statute ton of 2,240 lb.) is used 
throughout the report. World’s production of fluorspar is given; summary of exports 
and of imports; details of imports and exports for United Kingdom, Canada, Sweden, 
and the United States are given; also with a list of statistical publications. 

. OpP Ree: 

Kaolin mining, Victoria. ANon. Chem. Eng. and Mining Rev. (Melbourne, 
Victoria), 16, 100(1923).—Kaolin mining is being actively carried on at Egerton and 
Gordon. Ina crosscut of a new shaft, the deposit of pipe clay is 6 ft. wide, and of very 
good quality. Or Rae 


PATENTS 


Pottery. J. E. Tams. Brit. 198,607, Sept. 16, 1922. A transparent body similar 
to china, feldspar, or Parian consists of powd. asbestos and powd. frit produced from 
powd. asbestos and soda fretted in the usual way and ground. China clay, feldspar, 
or stone may be added. (CA) 

Pottery materials. W. GREEN. Brit. 198,817, March 18, 1922. A ceramic ma- 
terial is made by incorporating hard porcelain ingredients contg. potash, etc., with a 
sintered irreducible oxide such as pure alumina or zirconia of a high m. p. The compn.. 
is fired at a high temp. to produce a hard tough product having a low elec. condy. and 
a low porosity. ‘The compn. may consist of alumina, potash, feldspar, china clay, and 
ground flint. Cores which resist the action of liquid of gaseous Hg may be made from 
the compn. (Cr Ag 

Fluorite-chillagoe (Victoria). E. C. Sartnr-Smita. Chem. Eng. and Mining 
Rev. (Melbourne, Victoria), 16, 94(1923).—S. estimates 9,000 T. of high-grade fluorite 
available at a mining cost of 10 s. per T. with probably a much greater tonnage available 
below water level. The estimate cost delivered at the port of Cairns is 43s. Analysis 
of an av. sample fromeone of the surface outcrops gave 96.74% of calcium fluoride, and 
1.12% of calcium carbonate. ONP Re OC: 

Preparation of amorphous silica, free from alkali. J. MicHAEL AND Co. Ger. 
348,769 (Berlin), (Oil & Color Trade Jour., 65, 40(1924)).—Precipitated silica, washed 
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with water or acids, is treated with a metallic salt, especially of the alkaline earths, mag- 
nesium or aluminium and then washed again in the usual manner. OZPAR Ss): 
Note on Quartz from Kragerg, Norway. J. C. JORGENSEN. Tidsskrift for kemi 
og bergvesen, 3, 164(1923).—Pre-Cambrian quartzite forming thick benches and occur- 
ring in large deposits contains 98-99% SiOs. The chief impurity is muscovite. The 
content of Fe is .14-.17%. The annual production from one quarry located on an 
island has reached 15,000 T. The quartz is used in the manuf. of ferrosilicon and to 


some extent in ceramics. Op As. 
Silica in 1922. F. J. Katz. U.S. Geol. Survey, Mineral Resources of U. S., 
1922, Pt. II, 183-6(preprint No. 21, publ. Nov. 27, 1923). Bese Cal (GAs 


Talc and soapstone in 1922. Epwarp Sampson. U. S. Geol. Survey, Mineral 
Resources of U. S., 1922, Pt. II, 81-6(preprint No..13, publ. Oct. 11, 1923). 
oh oCUcG As) 
Clay in 1922. JEFFERSON MIDDLETON. U. S. Geol. Survey, Mineral Resources 
of U. S., 1922, Pt. II, 73-80(preprint No. 12, publ. Oct. 10, 1923).—For clay in 1921 
see Ceram. Abs., 2 [6], 139(1923). Eye (G.2A) 


Chemistry and Physics 


Borax. A. IT. Warp. Mineral Ind., 31, 80-83(1922)—Borax (Na2B,07) is pro- 
duced by refining ulexite (NaCaB; O9.8 H2O) and by treating colemanite (Ca,BsOu.5H2O) 
with Na,CO; and Nap,SO,. Other crude borax minerals of commercial importance 
are sassolite (from Italy); pandermite (from Asia Minor) and tincal (from Tibet). 
Borax may be obtained from howlite (4CaO.5B203.2Si0..5H,0). The Oregon borax 
mineral priceite (5CaO.6B:,03.9H2O) is identical with pandermite. Most of boric acid 
is prepd. by chem. treatment of colemanite. Half of the borax produced in this country 
or 20,000 metric tons is used in the pottery and enamel industries. All borax pro- 
duced is from the western part of the U.S. TAN SMcy: 

Alumina manufactured from clay. H. PEDERSEN. Tuidsskrift for kemi og berg- 
vesen, 3, 161-4, 175-8(1928); 4, 11-17(1924).—The articles describe processes arrived 
at through extensive exptl. work. The raw mats. were clay, coal and sulphuric acid 
(chamber acid). The clay is an ordinary brick clay from quaternary deposits and has 
the following average compn.: SiO, 55.0, Al,O3 16.0, FeO 7.0, MgO 0.7, CaO 1.0, Naz:O 
2.5, K,0 3.5. The process is approx. as follows: (1) The clay is kneaded and mixed 
with cold chamber acid, the heat of reaction raising the temp. of the mixt. to 150°C 
whereby SiO, is obtained in an amorphous state and is easily filtered. The mixt. is 
stored for 12 hours. (2) The dissolved clay is leached out systematically three times. 
The slimes are removed in filter presses. The brine obtained has a sp. gr. 1.35 and con- 
tains about 80 g. Al,O; per 1. solution. (3) The brine is cooled to about 15°C, this 
pptg. about 1/3 of the Al,O3 as potassium alum formed by the reaction between H,SO, 
and the Al,O3 and KO of the clay. The remaining ?/3 of AlgO3 is pptd. by adding to 
the cold, stirred liquid solid K,SO, obtained from previous production. (4) The raw 
alum is recrystallized with as little water as possible, a pure alum contg. less than 0.01% 
Fe being obtained. No filtration is necessary. (5) The pure alum is dried in a gas 
heated rotary kiln. (6) The dried alum is decomposed in a gas heated rotary kiln in 
slightly reducing atm. The product consists of AlzO3 and K2SOu., while the H2SO, origi- 
nally combined with Al,O3 escapes as a gas contg. about 6 vol. % SOx. (7) The de- 
composed alum is heated with a cold-satd. soln. of K2SOu., the contents of K2:5O, thereby 
being obtained in a warm-satd. soln., which on cooling yields crystd. K2SO.. Al.Os 
is removed from the hot soln. by filtration. The cold-satd. K2SO, circulates in the proc- 
ess. (8) AlOz is dried at 300-400°C for removal of hygroscopic water. (There is 
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little loss from dusting contrary to what is the case with the hydrate.)—For 1 ton of 
Al,O; the following amounts of raw mats. are used: Clay 12 tons (at kr. 1.50), coal 2.5 
tons (at kr. 15.00), chamber acid 20 tons (at kr. 25.00). A recovery of 400 kg. pure 
K.SO, (at kr. 0.25) per ton Al,O; is figured on.—In some introductory paragraphs P. 
compares different methods and criticizes a method suggested by V. M. Goldschmidt 
for producing Al,O; from labradorite, stating especially that labradorite yields only 
19.5% soluble Al,O3, while Goldschmidt claims up to about 30%. O. A. 
The solubility of alumina minerals in acids. V. M. GoipscumiptT. Tzdsskrift 
for kemi og berguesen, 4, 9(1924).—A rejoinder to the criticism contd. in the articles of 
H. Pedersen abstracted above. G. has found that unaltered labradorite yields from 
20 to 32% Al,O; soluble in HNOs, while labradorite only partly changed to “‘saussurite’’ 
may be nearly insoluble. Saussurite is a mixt. of zoisite-clinozoisite (H,0.4CaO.- 
3A1,03.6SiO2) anda lime-soda feldspar rich in soda (xNa2O.Al,03.6SiO2: + yCaO.- 
Al,O3.2SiO2). G. suggests that the discrepancies may be due to a difference in the 
labradorite used in the experiments, Pedersen probably having used a somewhat “‘saus- 
suritized’’ labradorite. Ox Ag 
Investigations on Norwegian clays. I. J. v. Krocu. Norges Geol. Under- 
sokelse, 115, 1-32(1923).—Some of the more important properties of quaternary clays 
used in ordinary brick making have been detd. The amt. of H:O at “normal con- 
sistency’? varies between 22 and 39%. The drying shrinkage is given with figures 
between 1 and 11%. ‘The grain size varies widely, the finest clay contg. upwards of 
82% of particles smaller than 0.01 mm. and only 0.1% larger than 0.1 mm., while a 
sandy variety contains 4.6% smaller than 0.01 mm. and 58.3% larger than 0.1 mm. 
Numerous determinations of softening temperatures gave results between 1050° and 
1225°C. Clays fired at 900°C have water absorption between 9.84 and 24.72%, 
porosity between 21.8 and 37.8%, and sp. gr. between 2.20 and 2.606. MOreh 
Investigations on Norwegian clays. II. B. Dierricuson. Norges Geol. Under- 
sokelse, 116, 1-58(1923).—A brief outline of the geology of quaternary (marine) clays 
of southern Norway is given. Samples collected at brick works are described, details 
of the geology of the places of collection being given in a number of instances. Sketches 
and photographs accompany the descriptions. O.-A. 
Investigations on Norwegian clays. III. J. v. Krocu. Norges Geol. Under- 
sokelse, 119, 1-56(1924).—K. describes expts. on quaternary clays and presents the re- 
sults in tables and diagrams. The limit of satn. (2. e., contents of water in a clay show- 
ing incipient flowage) is detd. on 75 samples with results varying from 12.8 to 72.8% 
(of dry subs.). The max. press. to which clays of varying water contents may be ex- 
posed without flowing are considerably higher for fat clays than for lean ones, the differ- 
ence increasing with decreasing amount of water. The drying shrinkage is detd. on 
a large number of different clays using of each clay a number of samples with gradually 
increasing initial water up to the point of flowage. The results calculated as means for — 
5 groups of fatness are presented in curves where shrinkage is plotted against initial 
water. A similar series of detns. is made of the water absorption of clays fired at 900°C. 
A fired clay attains a min. water absorption at a definite initial amt. of water in the 
wet clay. This amt. varies somewhat in the different groups of fatness, the average 
being about 24%. An average temp.-porosity curve shows a maximum porosity at 
about 800°C, all curves declining abruptly at about 1000°C. The molding pressure 
has only a small influence on the porosity of the fired clay. Curves of crushing strength 
plotted against temp. of firing show characteristic features. All the curves have sec- 
ondary maxima at about 500°C and secondary minima at about 700°C. Actual tests 
seem to show that an industrial production of bricks fired at only 500°C may be possible. 
Expulsion of water by pressure is facilitated by rapidly increasing pressures or sharp 
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concussions on the vessel contg. the clay. The plasticity, defined as the difference 
between the amt. of water in the clay at the limit of satn. and at normal consistency, 
varies between 5 and 40 for all the varieties examd. The plasticity-temp. curves de- 
cline slowly to 400°C, then rapidly to about 500°C, and again slowly to about 900°C; 
clay fired at this temp. is practically devoid of plasticity. OA: 
The microscopic structure of clays. LEON BERTRAND. Recherch. et Invent., 4, 825, 
842(1923).—On examn. of 250 secondary French clays B. found an appreciable amt. of 
mica in only 3 or 4. He concludes that the alkali content usually occurs uncombined, 
being adsorbed by the clay colloid. He found iron most often present as a hydrated 
oxide. The free silica particles vary greatly as to size. One clay contained 17% 
hydrated silica, making it less refractory than a clay with the same amt. of coarse quartz. 
B. found the clay base itself to be composed of colloids, cryst. kaolinite, as found in 
kaolin, and cryptocryst. mat., especially abundant in halloysite. Most clays without 
the addn. of feldspar show granular sillimanite when fired to 1300°, and its formation 
is almost independent of any fluxes present. Interlacing needles of sillimanite, however, 
may not develop below 1600°, and a vitreous structure seems necessary for its formation. 
A high flux content will lower the latter temp., but all fluxes do not act the same. B. 
contends that the quality of paving brick is largely detd. by the amt. of these needles. 
Bo WaAkS 
The industrial applications of the electric furnace. E. W. Lewis. Engineering 
(London), 116, 257-9(1923).—The charac. of the elec. fur. are const. and regular ht. 
distribution and accurate automatic control of the temp. The two types of elec. fur. 
generally used are the induction and are or modifications of these two types. A. c. 
is used in indus. applications. The principal uses are: (1) Smelting of iron ores; (2) 
manuf. of steel; (3) fixation of atmospheric nitrogen and ammonia oxidation; (4) heat 
treatment in the automobile industry; (5) manuf. of CaC:; (6) in the annealing of glass, 
the elec. fur. is rapidly supplanting the fuel-fired fur., due to the accurate control of 
temp., uniformity of the ht. application and the even distribution of the ht. In the 
manuf: of fused silica ware silica is heated in an elec. fur. to its m. p. (1800°C). 
W.E. R. 
Determination of melting points. Wm. Jones. Fuels and Furnaces, 1, 455-60 
(1923).—The detn. of the m. p. or f. p. of a substance is based on the fact that the temp. 
of the mass remains const. during the transition from the solid to the liquid phase, or 
vice versa. From a time-temp. curve the m.-p. is obtained. From a time-e. m. f. 
curve for pure substances of known m. p. thermocouples may be calibrated. W.E.R. 

- The determination of the calorific value of liquid fuels. NELSON Harwoop. 
Engineering (London), 116, 396(1923).—By means of an adjustable mercury column 
acting on a reservoir liquid fuel is delivered to a suitable burner at const. pressure. 
The fuel is burned at a const. rate in a gas calorimeter of the Junker type. After temp. 
equil. is attained in the instrument the calorific value is calcd. from the amt. of fuel 
burned and the quantity of ht. delivered to water circulating through the calorimeter. 

W. E.R. 

The laws of heat transfer. ANON. Engineering (London), 116, 1-3, 69-70, 
131-2, 228-30(1923).—Deductions from exptl. data published by G. C. Webster and 
others. ‘The resist. to the transfer of heat between a tube and a fluid traversing it, in 
normal turbulent flow, must consist of two terms one of which is independent of the ther- 
mal condy. of the fluid while the other term includes this condy. as a factor. The first 
term is Reynold’s convective resist. which is a modification of the proportion R = v/F, 
in which R denotes resist. to transfer of heat, in C. G. S. units, v denotes mean velocity 
of flow in cm. per sec., and F is the frictional resist. experienced by the fluid per unit 
area of wall surface in dynes per sq. cm. ‘The second term is the film resist. A con- 
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siderable fraction of the resist. to heat transfer between a tube and a fluid traversing it 
is to be ascribed to the existence of a film of the fluid which creeps along the walls in a 
state of viscous flow. At temperatures above 80°C air contd. in water will be given off, 
breaking up this film and changing the law of heat transfer. The actual thickness of 
this film is expressed as a fraction of a mathematically deduced ideal film thickness. 
The thermal resist. of the film per sq. cm., Ry = gfi/c, in which f; denotes the thickness 
of the ideal film, ¢ is the ratio of the actual film thickness (f) to the ideal film thickness, 
and cis the sp. condy. of the fluid. Exptl. evidence indicates that ¢ is a const. and equal 
to 0.55. The ratio of the ideal film thickness to the radius of the tube is expressed by 
the formula f,;/a = 1—~/1 — 8,v/dF where a denotes the radius of the tube, » is the mean 
viscosity of the film, and d denotes the diam. of the pipe. By this equation the film 
thickness is always a finite quantity however largevordmay be. By substitution, Ry = 
0.55d/2c (1 — W1—8,0/dF). ‘The total resist., R, to the transfer of heat is given by R = 
R,+ Ry. R, is the modification of the convective resist. formula: Rr = (1 — ¢)v/F. 
The total resist. then is R = 0.45v/F + 0.55d/2c(1 — W/1 — 8av/dF). When the greatest 
thickness of the film is less than !/199 of the radius its condy. can be calcd. as if it were flat. 
In ordinary condenser practice the film may be as much as !/29 of the radius in which case 
its resist. would be about 2!/2% more than if it were flat. Q = AT/R, where Q is the 
heat flow in cal. per sq. cm. per sec. and AT is the difference between temp. of the inner 
surface of the tube and the mean water temp. If R is known under given conditions 
for a tube of internal diameter d, at corresponding speeds and with the same water and 
wall temperatures the resist. of a corresponding tube of internal diameter D is found by 
multiplying the known resist. by D/d. For fluids other than water the formula should 
read R = 0.45/s X v/F + 0.55d/2c 1 — 7/1 — 8nv/;dF), where s is the sp. heat of the 
fluid traversing the pipe. W:; E.R: 
The stresses in cylindrical and spherical bodies due to differences of temp. inside 
and out. Cuas. H. Lees. Trans. Ceram. Soc., 22 [3], 241-7(1923).—A hollow 
cylinder of circular section, originally at air temp. throughout, is heated till its outside 
surface is at 1000°C. To find the stresses in the material, its expansion and its: elastic 
constants were given. In all cases considered the stresses in the mat. were due to the 
rise or fall of the temp. of the mat. from some uniform to some non-uniform distribution, 
and the values given are for the stresses which exist in the non-uniform condition. 
HeaBsb: 
Sodium-aluminium fluoride practically free from silica. HumMAaNN & ‘TEISLER 
CHEMISCHE FABRIK DoHNA. Ger. 348,274 (Oil and Color Trade Jour., 65, 226 
(1923)).—The amt. of sodium salt needed for the formation of the double fluoride is 
gradually added and stirred into the warm reaction liquid. 1 kg. of kaolin, suspended 
in water, is dissolved in 4 kg. of 40% hydrofluoric acid, the soln. being decanted from 
the sediment and treated with 620 gr. of carbonate of soda. A ppt. of 1 kg. of the double 
fluoride (dry substance) is thrown down, while the silicic acid of the kaclin remains in 
soln. as hydrofluosilicic acid. OnP PRs Oe 
Electrical conductivity in the zeolites. O. WrickeL. Z. Krist. Festband P. v. 
Groth, 58, 183-202(1923).—The purpose of this investigation was to det. whether the 
H;20 in zeolites is present as mols. or ions; it is shown to exist, in part at least, asions. By 
using dry metallic electrodes and a quartz fiber electrometer the condy. of several zeolites 
was detd. The sp. resistance (em. ohm) was found to be: stilbite, 2 to 5 X 108; heulan- 
dite, 4 to 8 X 1019; chabazite, 2 to 3 X 108; natrolite, 1.5 to 1.6 X 10”; apophyl- 
lite, 1.7 X 10"; analcite, 6 X 10°. This resistance is low for non-metallic minerals, 
and is due to the at least partially ionized H.O content, and not to the cations. ‘This 
was demonstrated in 2 ways: (1) partial dehydration greatly increased the resistivity 
of heulandite; (2) substitution of H,O electrodes notably decreased the resistivity of 
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several zeolites. The condy. is closely dependent on temp.; for heulandite the sp. 
resistivity was halved by a rise of 8° in temp. (from 16° to 24°). E. F. H. (C. A.) 
Specific heats of gases. C. DE LA CONDAMINE. Chaleur et ind., 4, 64(1928); 
J. Soc. Glass Tech.,'7, 118; cf. C. A., 17, 2042.—The sp. heat of gases at const. pressure 
varies only slightly with the pressure. Thus for air over a temp. range of 27—77° 
Lussana found a variation of only 0.0015 per 1 atm. change, while at 60° Holborn and 
Jakob gave a variation of 0.0003 per atm. Lussana found for CO, a change of sp. heat 
at const. pressure of only 0.002 per 1 atm. change, a variation of only 0.9%. Theo- 
retically it could be shown that dC,/dp = 2aA/RT», so that the variations of the sp. 
pressures would be less at higher temps. A table and curves for finding the heat re- 
quired to raise 1 kg. of steam, air and other gases over varying temp. ranges at varying 
pressures were given. CU TR: (Cie) 
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Aluminates. J. KorrirscHONER and F. Hanscirc. Brit: 199,017, May 30, 19238. 
Aluminiferous materials such as bauxite are mixed with alk.-earth compds. such as lime 
and with C in certain proportions and fused in an elec. or other furnace. The product 
is cooled and powdered, and is leached with a soln. of an alkali such as NazCO; to obtain 
alkali aluminate. The leaching may be effected at 100°. ‘The proportion of AlsO3 to 
CaO may be 47.5 to 52.5 and the quantities given in an example are 64.9 parts bauxite, 
36.9 parts lime, and 10 parts charcoal. It is stated that metallurgical processes, es- 
pecially the production of Fe in blast or elec. furnaces, may be carried on so that the 
slag contains lime and Al,O; in the above propns. so that the Al,O; may be extd. from 
the slag as above described. (C.cAc) 


General 


The distillization of bituminous limestones for the production of mineral oils. 
LA REDAZIONE. Giorn. Chem. Ind. ed Applic., 5, 537(1923).—This is a review of the 
work being carried on by various organizations in Italy for the removing of asphalt oils 
from limestone. ‘The large deposits occur in Sicily where it is calculated are 320,000,000 
T. of rock. A use of the burned rock is being investigated. S52C. 
Bituminous limestones of Abruzzo and the possible utilization of the distillates. 
D. MENEGHINI. ~ Giorn. Chem. Ind. ed Applic., 5, 545(1923).—This rock varies from 
5-15% volatiles and about 1-2.5% S. The temperatures of distillation are from 350— 
375°C. The products formed are ammonia, COz, benzol, asphalt oilandtar. Methods 
of determining S in the oil are discussed and results of per cent of S obtained by various 
methods are given. The amt. of S in oil varies from 6.8-10.4%. - fee ak Co 
Non-metallics in 1923. N. B. Davis. Can. Min. Jour., 44 [1], 19(1924).—A 
brief review is given of the developments in production and uses of important non- 
metallic minerals during the year in Canada. By Diels: 
Saskatchewan’s place in Canadian ceramics. W. G. WorcESTER. Can. Min. 
Jour., 44 [1], 25(1924).—The Univ. of Sask. has included the first and only ceram. 
engineering course in Canada in its curriculum. Work has been started with Gov’t 
coéperation in the survey of ceramic resources and the testing of clays of Sask. Among 
the known and tested clays are those suitable for pottery and light ware, for heavy clay 
products, and for refractories, indicating very diversified clay resources. Pottery, 
“seWer-pipe, building brick, and refractories are now manufactured. Fuel resources 
are now limited to very large lignite coal deposits and some natural gas. Water sup- 
plies and transportation are satisfactory. B. M. lL. 
Mining in 1923. ANon. Eng. & Min. Jour.-Press, 117 [3], 87, 98-7(1924).— 
Interesting, brief comments are included on the 1923 developments in the production, 
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imports, exports and prices of asbestos, bauxite, borax, diatomite, feldspar, fluorspar, 
kaolin, magnesite, mica, silica, tale, etc: Bie Vee 
Conservation of heat in power and heating systems. E. R. WEIDLEIN. Tvans. 
Am. Inst. Chem. Eng., 13 [2], 25-42(1921).—The article includes the results obtained 
up to 1920 at the Mellon Institute in the study of the properties of “85% magnesia’”’ 
as a heat insulating covering for steam pipes, etc. Good heat insulators usually owe 
their value essentially to the presence of a large volume of dead air spaces entrapped in 
a porous mat. ‘85% magnesia” contains 90% of voids. It is made by mixing 85 parts 
of pure basic carbonate (4MgCO;.Mg(OH)2.5H.O), made by a chem. process from dolo- 
mite, with 15% of asbestos fiber, molded to shape, dried 5-6 days, and planed to accurate 
sizes. "The mat. absorbs about 3 times its own wt. of water. Repeated wettings and 
dryings do not materially affect its properties. Some blocks of the mat. were found to 
have increased 3% in insulating value after 16-20 years’ service: Saturation with oil, 
however, caused permanent damage to the insulating efficiency. Coverings were used 
up to 800°F and were in perfect condition after 4 yrs. of service. Ordinarily pipes will 
rust less rapidly when covered than when bare. Tables and curves are included which 
show costs of insulation, savings in heat, coal and money, etc. A method is outlined 
for calcg. the most economical amt. of insulation. Be Nie 
Effective B. t. u. and cost determine value of coal. A. BEMENT. Power, 58 [12], 
448-50(1923).—The calorimetrical B. t. u. value of coals as determined in a lab. does 
not always give true practical comparisons; the calorimeter process is perfect whereas 
practical usage of the coal is often very imperfect. A term known as “effective B. t. u.” 
has been devised. It is by this term that coals should be compared rather than by the 
lab. B. t. u. A simple method of obtaining the effective B. t. u. is given. Emphasis 
is laid on the fact that oftentimes the cost of coal at the mines is compared, whereas cost 
at the point of delivery is what should have been used in the comparison. . Examples 
are given showing that good coal will often pay for itself because less draft is needed, re- 
sulting in a lower necessary grate area and possibly fewer boilers. Poor coal means 
greater losses resulting from less efficient combustion because of coke and coal with the 
ash and higher stack temps. Cie. 
Fuel oil and viscosity. M. G. LaucHam. Power, 58 [11], 423-4(1923).—The 
purchase of fuel oil was for many years made without any specifs. Later a gravity 
reading was introduced because it was, in general, an indication of the ease of atomiza- - 
tion. With the advent of heavy crudes from the Southwest, gravity readings have be- 
come less reliable because of the difficulty of reading them and also because suspended 
water affects the accuracy. Since the ease of burning is generally dependent upon the 
fluidity of the oil to the burner, this important characteristic or its reciprocal, viscosity, 
must be considered. ‘Temp.-viscosity curves show that different fuel oils must be heated 
over a wide range of temperatures in order to produce similar viscosity characteristics. 
Also oils of nearly the same gravity should not necessarily be heated to the same temp. 
in order to be of the same viscosity. Improper viscosity may result in inefficient burner 
operation. One of the leading burner manufacturers recommends a viscosity of 8° 
Engler for best operation of his burner. An important point is that the viscosities of 
certain Mexican oils change under certain conditions of storage depending upon the 
storage temp. The viscosity does not always change instantly with temp. ‘The ca- 
pacity of the oil heater depends to a large extent upon the viscosity of the oils passing 
through it. A great deal could be done to decrease the annual waste if engineers would 
give closer attention to the phys. characteristics of viscosity. C3 Jick 
Oil shale in Tasmania. ANon. Chem. Eng. and Mining Rev. (Melbourne, Vic- 
toria), 16, 102(1923).—The shale is finely laminated, brown in color, sectile, tough and 
resistant to weathering agencies. It is capable of being converted into petroleum prod- 
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ucts by destructive distillation, samples tested give from 46 to 64 gal. of oil to the ton. 
In the retorting opern. there are 3 products; crude benzine: kerosene and light lubri- 
cating oils; and heavy lubricating oils; this is claimed to be a new departure. The oil 
shale exists in large quantities, a conservative estimate of the tonnage in 3 leases (total- 
ing 1488 A.), on Mersey River, near Latrobe, has been made at 5,580,000 T. 
OF Pst Re iO: 
Australian Chemical Institute. Davip Masson. Chem. Eng. and Mining Rev. 
(Melbourne, Victoria), 16, 103(1923).—At a general meeting held in Sydney, David 
Masson, first president, announced the incorporation of Australian Chem. Inst. as at 
Sept. 17, 1923; the first annual meeting to be held in Nov., 1924. Oy PRO; 
Oil sands (South Australia). W. A. Harcreaves. Chem. Eng. and Mining 
Rev. (Melbourne, Victoria), 16, 116(1923).—Analysis of the oil film issuing from the 
bore, at a depth of 1,110 ft., where a 3 ft. belt of oil sand was reported, shows: bitumen 


17.6%; mineral oil 74.38%, saponifiable oil 8.1%. OlP RAO: 
The influence of ceramics on the development of the chemical industry. Fr Lix 
SINGER. Chem.-Zig., 47, 450-1(1923). Has}; Cai, A) 
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Purifying clay. W. FELDENHEIMER and W. W. Plowman. Brit. 199,795, March 
27, 1922. A process for the purification of clay comprizes peptization of the clay in an 
aq. soln. of caustic alkali, such as NaOH, which contains the hydroxide of an alk.-earth 
such as Ca, Ba, or Sr, the amt. of reagents added for suspending any given clay being 
varied according tothe hardness of the water used. The soln. of mixed hydrates may 
be obtained by the interaction of an excess of caustic alkali and an alk.-earth hypo- 
chlorite such as bleaching powder in the presence of H2O0. ‘The suspension of clay may 
be sepd. from the unpeptized impurities, when such are present, and the clay recovered 
in any desired manner. A sol. hypochlorite may also be present in the liquid for bleach- 
ing, deodorizing and sterilizing the clay, in which case a longer period of contact is usu- 
ally necessary, or the hypochlorite may be added to the suspension after the impurities, 
if any, have been removed. See Ceram. Abs., 2 [8], 51(1923); zbzd., 2 [6], 188; brd., 
2S |5-190. 


T is now time to begin thinking about the summer 
meeting on the Pacific Coast. This is going to bea 
wonderful opportunity to visit plants about which you 
have been hearing. Note the various items of equip- 
ment in these plants and see for yourself the relation 


between them and Journal advertisers. 


A number of ceramic equipment manufacturers are 
going to make the trip. Get acquainted with them 
and when you sit in the smoker on the train, tell them 
your problems. We'll venture they can show you an 
installation covering your problem and show you how 


you can overcome the difficulty. 


Business is on the up-grade according to all statistics 
and curves printed. The Pacific Coast is sharing in 
it and you won’t regret the cost of the trip—it will be 


an investment. Write for details. 


American Ceramic Society 


Lord Hall, O.S.U. Columbus, Ohio 
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Vitreous enameling in the electric furnace. J. L. McK. Yarpiey. Elec. World, 
82, 327; Chem. Met. Eng., 29, 55-8(1923).—Recent furnace improvements include 
carborundum or carbofrax brick muffle, intermittent gas fire and elec. heat. Carbo- 
rundum has !/, the thermal resistance of fireclay. In the intermittent furnace, gas is 
burned directly in the chambers and heated above the required temp. Then the gas 
is turned off and the enamel is fused under falling temp. With 500 B.t.u. gas at 50 
cents the fuel cost with intermittent gas furnace is 9 cents per 100 lbs. or 10 cents per 
100 sq. ft. of surface. Cost in elec. furnace will be as low if power cost is 1 cent per 
kw.-hr. Furnaces for watch dials, bath tubs and sheet Fe are described and other cost 
data given. Rij Vee Ce AD 

Report of Refractory Materials Committee. Jointing materials for silica re- 
fractories. D. JoNES AND W. Emery. Gas J., 163, 157-9(1923); Gas World, 78, 
646; cf. Ceram. Abs., 2 [11], 255(1923).—The more nearly a jointing cement approaches 
in chem. compn. and phys. behavior that of the bricks with which it is used, the more 
satisfactory are the results obtained. Examn. was made of the effect of mixing in 
various proportions, fire clay, ganister and crushed silica brick, and, in some cases, of 
adding plaster, lime and Na,SiO;. Mixts. of the 3 first materials, having either equal 
or greater proportions of ganister to crushed silica brick, give very good jointings. 
A high % of the latter renders the cement mechanically weak. For the bonding mate- 
rial, asmall % of a highly plastic refractory clay is more satisfactory than a large pro- 
portion of fireclay of a less plasticnature. No advantage is obtained by the addn. of 
such materials as plaster, lime or Na2SiO; to a cement which is to be used at high temps. 

La Ws. tC Ay 

Abrasive materials in 1922. IL. M. Beacu anp A. T. Coons. U.S. Geol. Survey, 
Mineral Resources of U. S., 1922, Pt. II, 221-5(preprint No. 25, publ. Dec. 3, 1923). 
See Ceram. Abs., 3 [4], 109(1924). see (reas Oise, Cy or | 
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Process of treating the surfaces of crystalline mineral materials. MINER L. 
HARTMANN. U. S. 1,482,792, Feb. 5, 1924. The process of treating the surface of 
cryst. mineral material which consists in heating said material in contact with a halogen 
salt to a temperature sufficient to produce a surface reaction between said mat. and said 
salt but insufficient to produce glazing of the surface of said mat. 

Process for treating surfaces of crystalline mineral material. Miner L. Harr- 
MANN. U.S. 1,482,793, Feb. 5, 1924. The process of improving the bonding quality 
of crystalline mineral materials, which consists in moistening the material with a sur- 
face pitting acidic substance and heating to a temperature 
sufficient to produce a surface pitting reaction, but insufficient 
to produce glazing of the surface of the crystals, substantially 
as described. 

Method of making abrasive wheels. PETER JOEL STYFFE. 
U.S. 1,485,132, Feb. 26, 1924. The method of making an abrasive 
wheel, comprising the steps of supporting the wheel consisting of 
granular abrasive and heat setting bonding material upon a 
substantial portion of its peripheral face by a refractory, retaining the meee in such 
position and firing it while in this position to bond the abrasive grains. 
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Forgeries of ancient stained glass. Methods of their production and detection. 
J. A. Knowues. J. Roy. Soc. Arts, 72, 38-56(1923); 7 figs. Gee-B- tC. A) 
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Beads. C. Semen and N. Borer. Brit. 204,627, Jan. 22, 1923. Beads, es- 
pecially glass beads, are rendered. iridescent by coating them with resin or a resinous 
substance, heating to fuse the resin, and exposing them to the fumes evolved by SnCh, 
TiCl, or other metallic compd. producing white vapors. (Gai As) 


Cement, Lime and Plaster 


The concrete masonry house today, the fireproof house tomorrow. ANON. Con- 
crete, 24, 41-38(1924).—The concrete masonry walled house which displaces other kinds 
of masonry, besides frame and veneer, is one kind of development; the other is the 
fireproof house with concrete floors and other unburnable features. Through its dis- 
trict representatives in all parts of the country, the Port. Cement Assn. compiled data 
which show that production of concrete block and structural tile of all styles and di- 
mensions reduced to a volume term of 8 x 8 x 16 in. blocks amounted in 1920 to 50 
million; in 1921 (a more complete survey), 175 million; in 1922, 297 million; and in 1923, 
385 million. ‘The production of concrete brick in 1923 is figured at 155 million. Re- 
ducing block to brick (1 block equaling about 13 brick) the 385 million block are the 
equivalent of a little more than 5 billion brick, and, adding the 155 million of concrete 
brick, concrete building units (not including dimension stone) total an equivalent of 
more than 5 billion, 185 million for 1923. Compare this with an estimated common 
clay brick production in 1923 of 6 billion. It is not to be assumed, however, that con- 
crete units are displacing clay brick at any such rate. Concrete building units are 
swelling the total of masonry construction. It is getting business that clay units might 
have had if the clay industry had put a greater promotional effort behind its products 
and had no such formidable competition. ed Dale 3 

Rapid slaking of lime. J. E. DucnEz. Rev. Mat. Constr. Trav. Pub., 164, 80-2; 
165, 104-7; 166, 127-30(1923).—In slaking burned lime contg. silica and alumina 
just sufficient water is added to slake the lime but not enough to hydrate any silicates 
or aluminates. The quantity of water to be used can be calcd. from the empirical 
formula, % water by wt. = c—1.7(a + b)/3, in which the chem. compn. in wt. % is 
a SiOz, b Al,O3 and Fe,03, c CaO and MgO. ‘The formula is derived from the following 
considerations: The compds. formed from SiO2, Al,O; and CaO in making hydraulic 
cements are mainly SiOe.2CaO, SiO..38CaO, Al,O3.3CaO and free CaO. In burning 
lime with mol. compn. x SiOs, y Al,O;3, 2 CaO, granting that the above compds. are formed 
the max. and minimum free lime left for hydration will be: (a) x(Si0e.2CaO) + y(Al,03.- 
3CaO) + [n—(2x + 3y)]CaO; (b) x(SiO2.3CaO) + y(Al,03.3CaO) + [n—3(x + y) ]CaO. 
As the free lime only should be hydrated, the limits for the water content are: [n— (2x 
+ 3y)]H2O and [n—3(x + y)]H.O. Converting the % chem. compn. of the lime into 
mol. ratios gives, 0.938a SiOs, 0.55 Al,O3, lc CaO. Substituting these values, the limits 
in wt. % are 1/3[c—(1.80a + 1.655)] and !/3c— [(2.80a + 1.65b)]; the fraction 1/3 
being the ratio of water to lime used for slaking theoretically pure lime. Equalizing 
the factors in the max. limit gives the empirical formula. The calcd. values agree with 
the quantities used in practice: 


Lime from: wt. % compn. Tarn. Aude. Cantal. Basses-Alpe 
SiO. 4.5 0.75 16232 pet 
Al,O3 and Fe.O3 3.1 0,32 4.00 . 1.32 


CaO and MgO 91.94 97,70 77.58 72.00 
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Water of hydration: wt. % 
Caled. from formula 26.04 31.29 14.34 8.96 
Used in practice 25 32 15 AK) 


Lime crushers, hydration systems and piOraec bins are described with special reference 
to installations made by the author. Gene 
Heat balance of a rotary cement kiln. Cu. BrErTIN. Rev. Mat. Constr. Trav. 
Pub., 164, 97-100; 165, 121-3(1923).—Calcns. are given to show that in firing a rotary 
cement kiln with coal the usual distribution of heat is as follows: (1) for evapn. of water 
30%; (2) losses of heat through stack 14%, (8) losses by. radiation from metal covering 
6%, (4) losses due to cooling of the hot clinker 12%, (5) leaving 38% of the heat used for 
the actual decompn. of the carbonates and for starting the chem. reactions. It is recom- 
mended that where possible less water be used for mixing, that provisions be made 
for draining off excess water, that the stack heat be utilized in heating up the water 
used in mixing the raw materials, and that the air for combustion be preheated by the 
heat generated by the cooling clinker mass. j LN: 
Manufacture of cement tile. P. Lozacu. Rev. Mat. Constr. Trav. Pub., 167, 
187-9(1923).—A general description of the process of making cement tile. L. N. 
Note on the use of liquid fuel in the ceramic industry. ALix CoRNILLE. Rev. 
Mat. Constr. Trav. Pub., 167, 142-3B(1923). I~ WN: 
Recommended specifications for quicklime and hydrated lime for use in the manu- 
facture of sand-lime brick. ANon. Bur. of Stand., Circ. 150.—This is the 6th of a 
series of specifs. for the lime used in various chem. industries. To assist in the develop- 
ment of these specifs., the bureau has called together an Interdepartmental Conference 
on Chem. Lime, composed of representatives of the Geological Survey and Bureau 
of Mines, of the Interior Department; the Bureau of Soils, Bureau of Chemistry, Forest 
Service, and Fixed Nitrogen Research Lab. of the Department of Agriculture; and the 
Chem. Warfare Service of the War Department. ‘The present specifs., based on a 
draft originally prepared by W. E. Emley, of the lime section, Bureau of Stand., has 
been unanimously approved by the above conference and by the Nat. Lime Assn. 
Either quicklime or hydrated lime may be purchased for making sand-lime brick, but 
the former must be completely hydrated before it can be used. Mat. of about 85% 
purity and reasonably low in magnesia is required. ‘The lime must also be reasonalyb | 
fresh, as indicated by a low content of carbon dioxide. Methods of anal. are given in 
detail. gar? | Hist! 
Wall plaster: Its ingredients, preparation and properties. ANON. Bur. Stand., 
Circ. 151.—The art of plastering is intimately connected with the comfort and safety 
of the occupancy of buildings, yet few outside the trade understand the nature of the 
mat. and the details of the work required to produce the desired results. -The recently 
aroused interest in building has carried with it interest in plastering. Much information 
about the factors which enter into successful plastering was found available in the trade. 
This paper represents an attempt to collect and correlate this information for the public 
benefit. . To assist in the work, a committee known as the Bureau of Standards Plaster- 
ing Conference was organized of men most familiar with the different phases of the sub- 
ject. From the information thus furnished; and from lab. research work, we have been 
able in many cases to explain not only how an operation is conducted but also why this 
is the best way of doing it. It is recommended that furring be used when plastering 
exterior masonry walls, to prevent damage due to condensed moisture. . When masonry 
walls are to be plastered without furring, the surface of the masonry should be true and 
clean and of proper degree of wetness. Specifications and directions for erecting are 
given for wood, wire and metal lath, and gypsum plaster board: Descriptions and 
specifs. are given for the ingredients of plaster—lime, gypsum, cement, sand, hair, 
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water, etc. The chief properties of the wet mix. are discussed, as they affect the quality 
of the finished plaster. Complete directions are given for the mixing of the ingredients 
and the application of the wet mix. to the wall. The chief properties of the hardened 
plaster are discussed as they affect the comforts and safety of the occupant. Different 
kinds of decorative features are described. Some of the common defects are described, 
and their causes and remedies suggested. . Attention is called to the factors to be con- 
sidered when selecting materials for plastering in order that they may be best adapted 
to the particular case. H:: F:S: 
Recommended specifications for quicklime and hydrated lime for the manufacture 
of silica brick. ANON. Bur. Stand., Circ. 153.—A brief description of the way in 
which lime is used in the manuf. of silica brick is followed by a gen. statement as to the . 
quality of lime required. The stand. of quality is set at 92% based on the nonvolatile 
matter, with max. limits of 5 and 10% carbon dioxide, depending upon whether the 
sample is taken at point of shipment or of destination. Complete directions for sampling 
and testing are included. HES: 
The chemico-technical and mechanical properties of caustic magnesite. ANON. 
Baéumaterialien-Markt. Leipzig, 36 and 38(1921).—This publication consists of two 
lectures delivered before the general meeting of the Verband Deutscher Steinholzfab- 
rikanten in Nurnberg dealing with the tests of caustic magnesite as a building material. 
The researches were carried out by L. Jesser in collaboration with chemists of the 
laboratory. of the Austro-American Magnesite Company.. In determining the value 
of caustic magnesite for use as a building material chemical tests are not adequate. 
The important tests are for fineness of grind, hardening characteristics, volume stability 
and tensile strength. The fineness test is made by screening through two sieves of widely 
different sizes of mesh opening. The test for set or hardening is a ‘‘pat’’ test carried 
out as follows: 100 grams-of the magnesite is kneaded with about 40 to-50 cc. of a 20° 
Bé magnesium chloride solution to a standard consistency. The mass is formed into 
tapering pats on a glass plate. The resulting hardness is then determined with the 
Vicat needle. The material should have a setting time of between 2 and 5 hours. In 
making this test the pat should be covered to prevent rapid drying. The test for volume 
stability is made by mixing the magnesite with pine sawdust im the ratio of 1 to 2 by 
volume (3 to 1 by weight) moistening with 20° Bé magnesium chloride solution and 
making into forms by gentle pressing.. After 24 hours the samples are removed and 
measured. It is assumed that the formation of the Sorel Cement is complete in this 
time. ‘The measurements are kept up every day for 1 month. ~The most significant 
results are obtained, however, during the first 10 or 14 days. “The volume change should 
not amount to an expansion of more than .15% of the length nor to a contraction of more 
than .25% of the length. The air to which the specimens are exposed should not vary 
more than 6% from a relative humidity of 60%. The sawdust should consist of 50% 
0-.1 min., 10% 1 to -1.5 min., 40%.1.5-2 min. The test for tensile strength-is.to be 
made on the same material as was used in the preceding test. - Tests should: be made 
after 3, 7 and 56 days. After 3 days the tensile strength should be more than 8 and 
less than 25 kg. per sq. cm.; after seven days not less than 20 kg. per sq. cm, and after 
56 days not. less than 40 es, per sq. cm. M. E. HotmEs 
The action of sugar on cement mortars. CONSTANTIN Tsountas. Bull. inst. 
Egypte, 5, 157-62(1923).—Expts. confirmed previous statements as to the deteriorating 
effect of the presence of sugar in the water used for making cement mortars. - The tiie 
required for setting was considerably’ shortened. The resistance, in the hot water test 
of Le Chatelier, was destroyed. The resistance was lowered as the sugar content iricreased 
to the point where, with high conens., the mortars completely disintegrated. This effect 
of sugar is a serious factor only inthe neighborhood of sugar mills. - °° -P. R: Ds (Ely28 
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Fused cement or “Alcement.”? Rup. Curisriani. Teknisk Ukeblad, 41, 143-66 
(1923).—The author gives the procedure for manufg. fused cement. The fusion is 
carried out in elec. furnaces or in water-jacketed furnaces. The raw materials are 
bauxite and lime. ‘The av. compn. of alcement is approx. 40 CaO, 10 SiO2, 40 Al,O; 
and 10% Fe,0;. The main chem. constituents are Ca aluminates. The compn. of the 
raw mixt. can be varied within very wide limits and still good cements be obtained. 
The rate of cooling has a great influence upon the qualities of the fused cement. Per 
ton of alcement 2000 kw. hr. + 100 kg. electrodes is required for elec. fusion and 750 
kg. coke for fusing in water-jacketed furnaces. A report is given of a series of assays 
made to compare the alcement with com. Port. cements. Alcement hardens mutch 
more quickly than do the com. cements. By tests with neat cement as well as with 
usual mortar mixts. the alcement showed greater tensile and crushing strengths than com. 
cements, in most cases even when aged for more years. ‘The results are given in several 
tables. Only small differences are found between the strengths obtained by water- 
hardening and those obtained by air- or combined hardening. Driving tests to compare 
the resistance of poles molded from ordinary concrete and from alecement concrete and 
aged for different periods showed a considerable difference in favor of the latter. This 
is also said to be completely sound in all cases. It is more acid-proof than Portland 
cement. Neat alcement evolves a considerable amt. of heat during the binding, but in 
concrete mixts. this effect is of no importance. The Dan. State Lab. for Testing Ma-. 
terials found the following compn. of a sample of alcement: SiO, 10.0, Al,O3 37.8, 
Be 0.2, FeO 5.5, FeS 0.6, TiOz 1.7, CaO 42.4, MgO 0.38, SO; 0:7, and moisture 0.3%. 

C. -HorAL Sx (CAs) 


Enamel 


Wet-process enamels for cast iron. R. R. DANIELSON AND H. P. REINECKER. 
Bur. Stand., Tech. Paper 246.—Part of the results given in this paper are reported in 
Jour. Amer. Ceram. Soc., 5, 647-69(1923). Wet-process enameling of cast iron is 
becoming of importance because of its application to the enameling of.stove parts, 
sanitary fittings, and hardware. ‘This paper is a report of an extended investg. of wet- 
process enamels for cast iron, both with and without the use of ground coat. Compns. 
used in dry-process enameling have served as a basis for the work. ‘The effect of varying 
methods for prepn. of the frits, mill additions, and relation of compn. of the enamel to 
such properties as adherence, texture, and opacity have been carefully studied. Ground 
coats.—Sintering of most ground-coat frits has been found desirable in order to develop 
best adherence of the enamels to the casting. Clay gave best results as a mill addition 


GROUND Coats 


Batch Compns. of Frits 


Enamel Flint Borax Sodium nitrate Soda ash Red lead Boric acid 
Rg-1l 69 .90 - 36 .96 6.95 $e Salt ge 
‘Rg-17 69 .90 36 .96 6.95 ies 4.08 7.08 
Rg‘+18 69 .90 26 .07 6.95 3.04 12.24. ; 
Rg-25 -~-- 69.90 26 .07 6.95 9.88 8.47 re 
Rg-26 - 66 .30 36.96 *6:95 an Se shy «6 6.37 


for the ground coats and flint and feldspar were found to be less satisfactory. Excessive 
additions of clay or flint produced flaking of the ground coat, while feldspar tended to 
develop blistering. About 15% of clay or 10% each of clay and flint are recommended 
as: mill addition for the: ground coat. Excessive additions of any one flux were not 
desirable and best results were obtained in more-or less definite proportions. Sodium 
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oxide in excess of about 10% gave rise to blistering. Boric oxide increased the firing 
range of the ground coat and was preferable to lead oxide on this account, although 
it tended to promote crawling of ground coats high in boric oxide if they were applied 
somewhat heavily. The best ground coats developed are given in the accompanying 
typical batch compns. 

Mull additions.—15% of clay or 10% each of clay and flint based on the wt. of the 
frit, with such additions of water as may be necessary. Cover enamels.—These were 
smelted by the usual method for enamels. The mill additions consisted of 5% of clay, 
8% of tin oxide, and 45% of water, all based on the wt. of the dry frit. For best results 
the cover enamel must be adapted to the ground coat in refractoriness. Boric oxide 
increased the firing range of the enamel, but tended to promote crawling, although this 
was less pronounced in the case of the more fusible compn. Boric oxide improved the 
capacity when substituted for such fluxes as sodium and lead oxide. Cryolite increased 
capacity, but additions above 10% tended to promote crawling. The following compns. 
are typical of those which gave satisfactory results: 


WHITE CovER ENAMELS 


Batch Composition of Frits 


Feld- Sodium Red Zinc Fluor- Cryo- Boric 
Enamel spar Flint Borax nitrate lead oxide spar lite acid 


R-1 Jo UsmeEe- On ote Uns 6.2050 On 86 16.42° 26.0 5.5 
Rebigeeos O27 12,.0°* 24.52- 96:20" 31.86 21.60. 6.0 5.5 
WHITE COVER ENAMELS 
Batch Composition of Frits 


Feld- Sodium Soda Red Zinc Fluor- Cryo- Boric Barium 
Enamel spar Flint Borax nitrate ash lead oxide spar lite acid carbonate 
Retro a0 oes O20 3280 16,42 °- 6.0 * 6.5), °5.0 
Rete ia, 2a02) O.20e 3.50. 21.0022-6.0~- 575° 5.0 
Reisstoo la er 10.00. 0-20) 421 0a 2k 60. -°6.0°.- 5: 5.0 
REIS 33.0 (12.0 24.52. 6.20 5.86 16.42 6.0. 5.5 10.0 Re ets 
R-28 40.0 a Os Ot <5. 95 24 10.3 nt ees 8.85 4.5 


Single-coat colored enamels.—These enamels are smelted in the same manner as used in 
the prepn. of the white cover enamels. ‘The effects of the various ingredients are very 
similar-to those noted in the case of white cover enamels. Suitable mill additions con- 
sist of 4% of clay, 50% of water, and the necessary amts. of color oxide to give the 
colors desired. The feldspar type of enamels are apparently more satisfactory than 
those containing flint as the sole refrac. The following compns. are typical of those 
which have given very satisfactory results: 


SINGLE-Coat COLORED ENAMELS 
Batch Compn. of Frits 


Enamel Feldspar Borax Sodium nitrate Red lead Soda ash 
Ro-6 47 .05 36 .94 4.63 27 .81 7.64 
Ro-5 . 47 .05 50 .57 4.63 22.71 3. 90 


Single-coat white enamels:—In the production of white single-coat enamels it is necessary 
to develop max. opacity in the frit, since the addition of more than 3 or 4% of tin oxide 
in the mill batch caused blistering of the enamel when applied to the iron. Suitable mill 
additions for enamels of this type are as follows: Clay, 4%; tin oxide, 4%; and water, 
45%. Inno case were the results with the single-coat white enamels as satisfactory as 
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_ those obtained with a white enamel applied over a ground coat, particularly in regard 
to the opacity. The following enamels are typical of those which gave the most satis- 
factory results: 
SINGLE-CoaT WHITE ENAMELS 
Batch Compn. of Frits 


Material Ro-16 Ro-38 
Feldspar 45.05 45.05 
Borax 50.57 39.67 
Sodium nitrate 4.63 4.63 
Red lead 22).71 PEs | 
Soda ash ‘: 3.85 6.87 
Antimony oxide ~ 2.00 2.00 
Cryolite 0.00 4.00 

Mill Batch } 
Frit 100.0 
Clay 4.0 
Tin oxide 4.0 
Water 45.0 
He hess: 


Recommended specifications for ceramic whiting. ANON. Bur. Stand., Circ. 152. _ 
—This is the 5th of a series of specifs. for the kinds of lime required by different chem. 
industries. The preceding 4 dealt, respectively, with lime used in cooking rags, in 
causticizing and in the manuf. of sulphite pulp and glass. This deals with lime used 
in making glazes, enamels, and similar ceramic products. Ceramic whiting is really 
calcium carbonate, with or without a small amount of magnesium carbonate, but it 
performs the function of lime. It should contain not less than 97% of carbonates, and 
should be very fine, so that 98% of it will pass a No. 200 screen. Heb. os 


PATENT 


Method and apparatus for granulating liquid slag. Emu, OppERBECK. U. S. 

1,483,241, Feb. 12, 1924. Method for granulating liquid slag, consisting in feeding the 

liquid slag onto a centrifugally operating expelling element, 

te he capable of impelling the slag against an abutment, and in supply- 

ing water onto said element in quantities limited by the amount 

= which the heat supplied by the slag is capable of converting into 
steam, to cause the granulation of the slag into dry slag sand. 


Glass 


The production of colorless glass in tank furnaces. 
A. COUSEN AND W. E. S. TurRNER. Glass Worker, 43 [19], 
15(1924).—Meeting of the Soc. of Glass Tech., Jan. 16, 1924. Glasses containing 
arsenic and decolorized with selenium turn yellow when exposed to sunlight while 
glasses originally yellow, due to selenium without arsenic, become bleached by sun- 
light. Yellow selenium glasses reheated to 500° to 600°C become deeper in color. 
When pink selenium glasses containing arsenious oxide or sodium nitrate are reheated 
to 500° to 600°C a loss of color occurs. Rao 

The new Edward Ford plate glass plant. Henry W. Hess. Glass Worker, 43 
[23],:11 (1924).—The plant has 16 furnaces of 20 pots each. Grinding machines by 
Hooven, Owens, Rentschler Co., casting tables by Rosedale Foundry & Mach. Co., 
leer by J. W. Cruikshank Eng. Co., Morgan gas producers, coal handling equipment by 
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R. H. Beaumont Co., a Proctor and Schwartz drier for pots and Babcock & Wilcox Co. 
boilers. RivjJe M; 
The use of selenium as a decolorizer. R. R. SHIvELy. Glass Indus., 5, 26-7 
(1924).—As a decolorizer !/s to 1 oz. Se per 1000 lbs. sand is required. A neutral fire 
should be maintained in tanks when Se is used. ‘The hotter the tank the less Se is re- 
quired. Not more than 42 lbs. soda ash per 100 sand should be used in the batch or a 


dark coloration occurs with Se: — DsESS: 
The Department of Glass Technology, Sheffield, England. W. E. S. TurNER. 
Glass Indus., 5, 39-40(1924). Dees: 
: | PATENTS 


ve Method and apparatus for forming glass. ROBERT M. Cori. U. 5S. 1,483,336, 
Feb. 12, 1924. The method of forming sheet glass, which consists of continuously 
drawing a thick mass of glass in sheet form from a molten source of supply, the sheet 
mass being drawn in a plane at an upward angle to the surface of the molten mass, and, 
while conveying the sheet mass away from the drawing source and maintaining heat 
therein, applying a converting heat to the sheet mass to continuously flow a sheet of 
predetermined thickness there- 
from and then conveying the 
thinned sheet through a gradually 
reducing temperature. The com- 
bination with a furnace of the 
class described from which a 
column of metal feeds, of a shaft 
extending transversely of the 
column and to one side thereof, 
and a heater carried by said shaft 
for adjustment lengthwise thereof 
to place it in operative or in- 
operative relation to said column. 
The combination with a furnace 
from which a sheet of glass continuously passes, of a substantially horizontal table for 
supporting said sheet at a predetermined distance from the furnace as it passes there- 
from, the delivery end of said table being pivoted and the receiving end thereof being 
- mounted for vertical swinging adjustment to vary the point 

of contact of the sheet therewith, the table having its sheet con- 
_ tacting surface corrugated, and means for tiltingly adjusting 

the table. (Cf. Ceram. Abs., 3 [2], 40 (1924).) 

Method of molding glassware. JoHn A. MILLIKEN. 

U. S. 1,482,760, Feb. 5, 1924. The method of molding glass- 

ware, which comprises introducing 

molten glass into a mold and causing 
it to také the form of the mold, and 

simultaneously applying to the mold 
a succession of blows. . The method of producing a smooth 
finish on glassware, which comprises introducing molten 
glass into a mold, and vibrating the mold while the glass 
is in a plastic condition. 

Annealing leer or furnace. RoprErt D. PIKE. U. S. 
1,486,265, Mar. 11, 1924. A glass annealing leer compris- 
ing a muffle, enclosed passageways formed in the walls of 
he muffle and communicating with the interior thereof, 
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said passageways being so arranged as to receive heat transmitted from the walls of the 
muffleso as to cause convection currents to be circulated over the articles within the muffle. 

Method of and apparatus for feeding molten glass into molds. ALEXANDER 
L. Scoram. U. S. 1,484,907, Feb. 26, 1924. ‘The method of gathering glass from a 
flowing stream, which consists in establishing a regulated flowing 
stream of glass, simultaneously severing and enlarging the stream 
below the outlet at intervals, utilizing the enlarged severed end of 
the stream as a moving plastic support for the on-coming stream of 
glass and a portion of the gathered mass, bodily arresting the 
downward movement of the accumulated mass until a sufficient 
quantity to make the desired article has been accumulated, simul- 
taneously releasing the accumulated mass on its bottom and 
shearing the stream above the accumulated mass, and lastly releasing 
the accumulated mass on its sides. 

Bricksetting machine. Grarron E. Luce. U. S. 1,487,688, 
Mar. 18, 1924. Brick handling app. of the kind described, consisting in means to engage 
and lift a stack of brick, including means to contact with 
substantially the central portion of the foundation rows of 
brick in the stack, said brick engaging means having mech- 
anism adapted to move the same under the brick while the 
carrier is stationary for loading the brick stack onto the 
carrier, said brick engaging means being movable rearwardly 
to release the brick stack for unloading. 

Sealing metal to glass. NAAMLOOZE VENOOTSCHAP 
PHILLIPS GLOEILAMPENFABRIEKEN (Eindhoven, Holland). 
Brit. 202,941, Oct. 25,1922. For sealing leading-in wires, 
etc., a ring or cap of chromium iron alloy is used, having 
an expansion coeff. approx. that of glass. Various uses = i 
are indicated. Lead-in wires may be welded tothe metal, “7/7 (4/47 7 2 =a 
which seals easily to glass. W. M. C. - 

Heat treatment of glass articles. Jesse T. LIrr_Leron, Jr. U.S. 
1,483,461, Feb. 12, 1924. The hereinbefore described method of heat 
treatment of pressed glass articles to increase their thermal and mechan- 
ical endurance which consists in heating the article after pressing to 
equalize the temperature of different parts thereof, and in then rapidly 
uniformly cooling the article from a substantially uniform temperature 
above the annealing temperature of the glass of which it is composed by 
high velocity air jets directed on substantially the entire surface of the 
article. ; 

Process of and mixture for making glass. ALEXANDER L. 
DuvaL D’Aprian. U.S. 1,482,389, Feb. 19, 1924. A glass-form- 
ing mixture containing iron and a chlorine compound adapted to 
act as an oxidizing agent. . 

Charging doors for leers. Epwin E. MILNER. U.S. 1,484,521, 
Feb. 19, 1914. An annealing leer having a charging opening, 
inclined frame members arranged across such opening and spaced 
transversely from each other, a charging door pivotally mounted 
between each pair of said frame members and arranged to close up- 
wardly and outwardly against said members, each of said doors having a counterweight 
substantially balancing the door but arranged to normally hold it in closed position, to- 
gether with separate actuating means for opening each of doors, substantially as described. 
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Manufacture of glass cylinders. CiypE S. Ross. U. S. 1,484,339, Feb. 19, 1924. 
In apparatus for drawing glass cylinders, a batch containing vessel, a conduit extending 
upwardly therethrough opening directly within the formative zone of 
the article being drawn and in open communication with the atmos- 
phere below, and an air supply pipe leading to but spaced away from 
said conduit to supply air upwardly through the conduit while allow- 
ing for return flow of excess air backwardly through said conduit and 
around said pipe. 

Borosilicic acid glass. Kirsuzo-FuwaA AND ‘Tokyo DENKI 

KABUSHIKI KaisHa. Japn. 42,161, Mar. 31, 1922. The glass con- 
tains SiO, 66.0-67.5, Al,O3 1.0-1.75, NazO 7.0-8.0, and B.O; 22.0-24.0%. 
It resists sudden change of temp., e. g., it can be heated to 290° and 
dipped into H,O at 23° without cracking. It adheres to W-wire and is resistant to 
= efflorescence. It is easily worked 
Pa TA A eet , with an ordinary coal-gas burner. 
LH A HB HOWOVOIO) | (Ce As} 
, Glass-melting tank. Harry 
G. SLINGLUFF. U. S. 1,486,992, 
Mar. 18, 1924. The combination 
with a regenerative glass melting 
tank having a melting end and a 
discharge end of means for supplying 
molten glass to said melting end of the tank. The process of operating a regenera- 
tive glass melting furnace which consists in supplying batch 
to the melting end of such furnace and also feeding molten 
glass into such melting end to the rear of said batch. 

Glass-drawing device. WiLlIAM WEsTBURY. U. S. 
1,484,101, Feb. 19, 1924. The combination of a heating 
kiln having an opening in a vertical wall thereof, a carrier 
rotatable ona horizontal axis, means for rotating said carrier, 
pots tiltably mounted on the carrier, eccentric mechanism 
operative on the rotation of the carrier for reversely tilting the pots between vertical 
and horizontal positions, and means for sliding the carrier back and forth to move a 
vertically disposed pot into and out of the kiln opening. 

Automatic flow for glass tanks. Wit11am H. McSwain and Harry W. McSwain. 
U.S. 1,484,952, Feb. 26, 1924. An automatic flow for glass, comprising, in combination 
with a glass tank, a spout leading from the tank, a horizontal stand located beneath 
said spout and having a vertical passage therethrough, means 
for conducting glass from said spout to said passage, a rotating 
table having the edge portion thereof in closely underlying ~ 
relation to said stand and having oblong openings in said edge 
portion, said openings being located to be successively carried 
by rotation of the table into register with said passage for 
receiving glass from the latter, a shear, means for actuating 
said shear across the lower end of said passage at a definite 
point in the registration of each table-opening with said 
passage, a second table located beneath the first table and molds carried by the second 
table in position to receive charges of glass detached by said shear. 

Glass furnace. Sapajird K6no. Japn. 41,629, Jan. 31,1922. Addn. to 35,150. 
A small furnace fixed to the main one for holding clear melted glass has a delivery orifice 
in the bottom, in which a rod rests. By the piston-like motion of the rod, a definite 
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quantity of melted glass is pushed away from the orifice, and is received in a mold of 
a suitable form. 

Glass. ‘Tosaku YOSHIOKA. Taph. 41,227, Dec. 22, 1921. Addn: to °40,242 
(Ceram. Abs., 2 [7], 155 (1922)). Superheated steam is passed into a mixt. of 100 parts 
of SiOz, 22 parts of limestone, and 33. parts of NaCl, heated in a revolving furnace at 
about 700°. ‘The NaCl is decompd., producing HCl gas, and the SiO» is changed into 
Na salt. Then the mixt. is heated more highly and melted to glass. The mixt. is 
liable to become powdery and prevents the passing of steam; this difficulty is removed 
by mixing 2-3% CaO paste with the original mixt. 

Etching glass. NAAMLOOZE VENOOTSCHAP PHILLIPS GLOEIL,AMPENFABRIEKEN. 
Brit. 189,768, Nov. 8, 1922. <A process for producing transparent markings on frosted 
glass, such as trade marks on lamp bulbs, consists in printing or stamping the required 
design on the glass in an acid-resist and then etching the glass. -The- resist may be — 
composed of “‘Lanoline,’’ beeswax and resin with or without resin-oil and horse-fat, 
and is preferably applied to the glass in a fused state. 


Heavy Clay Products 


Construction features of importance to clay plants. T. W. Garve. The Claye 
worker, 80, 442—5(1923).—See Jour. Amer. Ceram. Soc., 6, 961—71(1923). J..W. a. 

‘A new French system of brick manufacture. ANon. Brit. Clayworker, 32, 
256-60(1923).—Dry press brick plants at Charleroi, Belgium and Lens, France, using 
a patented ‘‘humidicator”’ are described. . The apparatus is designed for adding a small 
measured percentage of water to clay which has been previously dried and ground to a 
fine powder. It comprises three shallow pans, one above the other, fixed to the frame 
of the machine. Each pan is provided with a number of steel blades fixed to arms keyed 
on a central vertical rotating spindie, and so disposed as to thoroughly churn the pow- 
dered clay in order to expose every part of it to the finely atomized water blown down- 
ward upon it from a number of fine jets. The water passing by gravity from a grad- 
uated tank or container, meets at the jets with a blast of air under pressure and is blown 
as an invisible spray on the ground clay in the top pan. A stream of the clay is de- 
livered, at a measured rate, into the top pan near its center. The revolving blades 
gradually pass the clay from the center to the periphery where openings are provided 
to allow it to fall into a second pan. A similar set of blades, revolving on the same 
vertical spindle, churn the clay in the second pan and at the same time pass it to the 
center. It then falls through openings in the third pan, which is provided with a third 
set of blades. These repeated churnings effect a uniform mixture of the moisture with 
the clay. ‘The methods of mining, grinding and screening at Lens are of interest. 
The clay used at this plant is a sandy loam only 4’ in thickness. It is excavated with 
‘a Bondy surface excavator by means of which the clay is delivered from the clay bank 
by an arm fitted with a conveyor into wagons running on rails: After passing through 
rolls the clay is run through a drying tube. ‘This machine is 49’ long and 5’ 9” diam. 
and is encased in brickwork except where the two carrying rings and the driving gear 
ring occurs. ‘The carrying rings or trunions allow a smooth turning movement. A 
furnace built at the end where the clay enters provides the heat for drying. ‘The hot 
gases go with the clay from the hot end to the dry end and are exhausted into a chimney 
by an induced draft fan. At the dry end the clay, still warm, passes directly into a 
large ball mill and is ground to a size of about 30 mesh. ‘The ball mill screens the clay 
to the required fineness and it is conveyed by belt conveyors to two humidicators, each 
of which serves three presses. The hydraulic presses have gages attached to them which 
show a pressure of 110 tons for two bricks. HeGr Si! 
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Proposed specifications for roofing tile. ANon. Tonind. Ztg., 48, 101-2(1924).— 
Roofing tile should be true in shape, having a good ring and a pure color. They should 
show no efflorescence or flashing. Body.—The body should show a uniform fracture 
without laminations. It should be free from lime and pyrite nodules. Shape.—The 
principle shapes are flat tile, grooved tile and plate tile besides the ridge tile. The 
standard dimensions for flat, plate and ridge tile are given in specifications in Tonind. 
Ztg., 40 (1920). The sizes for grooved tile have not yet been specified. Weight.—The > 
weight of normal flat tile should not be over 11/, kgs.; that for plate tile not over 2 kgs.; 
and that of grooved tile not over 2.9 kgs. Absorption The average absorption of 
10 tile is detd. These are thoroughly dried and then boiled in water to constant wt. 
The increase in weight for vitrified tile should not be over 6% and that for porous tile 
not over 17%. ‘These should be designated as clay and loam tile, respectively. Per- 
meabtlity.—The permeability of tile to water is detd. in the following manner: A round 
piece is broken from the tile having a diam. of approx. 2 cms. larger than that of the 
glass cylinder which is 3.5 cms. In diam. (= 9.7 sq. cms.). The tile is trimmed with 
pinchers down to nearly the proper size and then is ground in a conical shape on the 
grind stone. The diam. of the lower portion of the test piece should be equal to that of 
the glass cylinder while the diam. of the upper portion should be larger than that of 
the glass cylinder. The glass cylinder is then cemented to the upper portion of the 
tile with a cement. The cement and conical sides of the tile are painted with a lacquer 
making them impervious to water. The glass cylinder is filled to a height of 15 cms. 
It is allowed to stand one hr. If drops penetrate through the tile it is considered per- 
vious to water. Cross breaking strength.—The tile are placed on supports 30 cms. apart 
and a load-is applied in the center. Standard tile must have a strength of not less than 
- 100 kgs: /cm.? when dry, not less than 90 kgs. /cm.? when wet and not less than 80 kgs. /- 
cm.? when subjected to 10 freezing treatments. The formula 3P//2bh? is used in cal- 
culating the cross-breaking strength. Resistance to frost.—Roofing tile of all kinds 
must be resistant to frost. The tile to be tested are placed in water and frozen to —15°C 
for 14 hrs. and are thawed out at 20°C. This is done 25 times. ‘The tile show no signs 
of disintegration. The same test is used for colored, glazed and engobe tile. Glaze.— 
The glaze should be well united with the body. Craze cracks on the glaze are permis- 
sible. The glaze should not peel from the body after long periods of time. "The same 
specifs. apply to engobed tile. Hardness—The body should have a hardness of 5 and 
the glazes of 7. Ele Gam: 

Firing with producer gas. C.F.Smitu. Brick & Clay Record, 63, 770—1(1923).— 
Author gives excellent hints on opern. of a gas producer fired continuous chamber kiln 
for burning brick. Chambers are 49 ft. long, 14 ft. wide and 9 ft. high. Chambers are 
\ burned off at the rate of one every 24 hrs. For best practice the kiln should have at 
least 18 chambers. Coal consumption is 800 lb. per thousand g. in brick. Slack coal 
is the cheapest fuel but unless the producers are especially designed for its use, it cannot 
be used. Nut, run of mine and lump coal are satisfactory. The nut gives best results 
but on the other hand is hard to get. When run of mine or lump is used, the large 
lumps should be broken, while run of mine containing much slack should be avoided. 
The principal requirement of a coal for producer’s work is that it be high in volatile 
matter. The ideal coal is one that gives off its volatile matter slowly, keeping up a 
steady supply from this source while the CO is coming from the fixed carbon. Th 
surface of the fuel bed must be watched for holes or bright spots which show that the 
air is channeling. Producer gas made in the type of producer generally used will 
deposit tar at temp. below 800°F. ‘These temp. refer to gas as it leaves the producer. 
The neutral zone is between 800° and 900°F. =f Wie 

Oil firing clay products. (III-IV.) W. D. RicHarpson. The Clayworker, 80, 
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458-59; 552-53 (1923).—A moderate sized plant should have storage capacity for 50,000 
gal. of oil, while a large plant for 100,000 gal. or more. Strainers for removal of foreign 
matter held in suspension should be placed (1) before entering storage tank, (2) on 
suction line between storage tank and pump, (8) between pump and heater, (4) finest 
strainer between heater and burners. Moreover the strainers should be in duplicate 
and in parallel, so that one may always be clean. Oil is usually heated by steam to 
permit of flowing. Very little steam is required as sp. ht. of fuel oil is but one-half 
of that of water. Oil is generally heated between 150° and 180°F. Unless oil is heated 
to a temp. approaching its flash point before admission to burners, the atomization is 
apt to be incomplete. Fluctuating oil temp. will cause flame to be unsteady. Long 


Aon 8 oil lines from storage tanks are kept warm by 
Lea al running the steam lines parallel in same trench 
4 a) € - or condyit. Oil pumps are of low or high pres- 
ae Lo sure, electric or steam driven, of the piston or 
ah ll: te centrifugal type. Use of air (for atomization) 





above 5 lb. involves use of piston driven com- 
pressors, which are objectionable on account of 
high cost of installation and opern. Hence ten- 
dency is to use low pressures. Cuts of various 
pumps, strainers and blowers accompany the 
articles. J. W. H. 
PATENTS 

Tile-making machine. Morris KATCHER 
and RowLanp McWiuutams. U. S. 1,483,513, 
Feb. 12, 1924. Ina machine for making hollow 
tile, the combination of two mold elements de- 























fining a vertical interspace for re- 
ceiving the material to be molded, 
a tam having a cross-sectional con- 
figuration corresponding to the in- 
terspace, a stipport below the mold 
elements, mechanism for cyclically 
moving the mold elements, the ram 
and the support relatively to each - 
other to compress material in the 
molded block upon the support, 
manually operable control means for 
setting the mechanism into motion and means for automatically stopping the 
mechanism at the end of a cycle of operation. 

Clay-pipe-handling device. GEorcE W. Ganc. U. S. 1,486,877, Mar. 18, 1924. 
In a machine for turning pipe sections, a rotatable shaft, a pair of cradle members 

keyed to said shaft and slidable 
thereon and means for rotating said 
shaft. 

Method of and apparatus for 
flashing brick. Conrap DRESSLER. 
U. S. 1,486,129, Mar. 11, 1924. 
The method of flashing brick in a 
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continuous muffle heated kiln which consists in passing fuel and air for its partial com- 
bustion into a high temperature portion of the kiln chamber to thereby maintain a 
reducing gas atmosphere in said kiln chamber portion and in the portion of the 
cooling zone of the kiln in which the brick are at a temperature high enough to result 
in surface oxidation if exposed to an oxidizing atmosphere. 


Refractories 


Research on refractories in France. V. Bopin. Ceramique, 26, 200-6(1923).— 
The following investigation was conducted in the laboratory of the Refractories Associa- 
tion of France. 12 silica, 7 quartzite, 5 fire clay, 10 highly aluminous, and 4 bauxite 
brick were tested. The chem. analyses, the permanent expans. and contraction, the 
reversible expans. and contraction and the softening points were determined. Accord- 
ing to B. a good fire-clay brick with 30% Al.O3 withstands 1600°C for 2 hrs. without 
deformation; good silica and highly aluminous brick withstand a similar test at 1700°C; 
the linear change of a good quartzite brick should be less than 1—-11/.2%, after heating 
to 1500°C for 3 hrs.; the shrinkage of a good fire-clay brick should not be over 1.5% 
after heating to 1600°C for 2 hrs.; highly aluminous brick should show a linear change of 
less than 1% when heated to 1600°C and less than 2% when fired to 1700°C. ‘The 
reversible expansion tests showed only small differences in the brick and seemed to be 
dependent chiefly upon the chem. compns. It is largest with silica brick. Strength 
tests conducted on 2 cm. cubes showed maximum and minimum points when tested 
between 700° and 1500°C in each case with the exception of magnesite and chrome brick. 
The resistance of refractories to load was conducted on 2-cm. cylinders 5 to 6 cms. 
high. ‘The effect of sudden temp. changes was measured on 6-cm. cubes. ‘These were 
heated 1000°C and chilled in water. They were then heated to 1200°C and cooled by 
- blowing cold air upon them. ‘This treatment was repeated until the brick could be 
broken with the hands. This study showed that carborundum brick were most re- 
sistant to spalling. Brick containing carborundum and highly aluminous brick ranked 
next in their resistance to spalling. The brick least resistant to spalling were those 
containing coarse particles of silica and silica brick. a te 

Brick and block making plant for the Kailan Mining Administration, China. ANON. 
Iron and Coal Trades Rev. (London), 108 [2], 916(1924).—An article with plan drawings 
describes a plant recently supplied by Messrs. Wm. Johnson & Sons, Ltd. (Leeds), to 
the Kailan Mining Administration, China, for making stiff-mud, fire and silica brick. 
Complete description of special and regular machy., processes, capacities, and burning is 
given. ‘The installation includes mchy. for production of furnace blocks up to 14 in. 
sq., liners, hex. stove bricks, socketted sewer pipe, etc. Res Dal 


PATENTS 


Artificial magnesia spinel and process of manufacture. FRANK J. Tone. U. S. 
1,448,010, May 22,-1923. ‘The process of making magnesia spinel, which consists in 
electrically smelting a mixt. contg. magnesia and alumina and a reduc- 
ing agent at.a temp. stifficient to fuse the ores and reduce a portion 
of the impurities in the ores to metallic form, allowing the fused product 
to cool, and separating the metallic impurities. 

Sagger structure. FRANK J. Tone. U.S. 1,448,011, May 22, 
1923. In sagger construction, a refractory structural supporting mem- 
ber, containing a material other and stronger than sagger material. 

Quartz working. EpwarpR.BrErrRy. U.S. 1,482,455, Feb. 5, 1924. A quartz work- 
ing apparatus comprising the combination of a rotatable form or mandrel, means for de+ 
livering thereto a strip of plastic quartz, means for rotating said mandrel while feeding 
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the same longitudinally, means for applying heat to quartz strip 
coiled upon said mandrel and means for applying pressure ex- 
ternally upon the coils of said strip to cause coalescence thereof. 

Coke-oven wall structure. JOSEPH VAN ACKEREN. U. S. 
1,486,401, Mar. 11, 1924. Ina coke oven structure, in com- 
bination: a heating wall comprising spaced silica liner-brick sections connected to- 
gether at intervals by silica tie-brick sections to form flame flues within said heating 
wall, the ends of said liner-brick sections being formed with - i 
jogged edges; a clay jamb-brick section positioned at the end of ~ 
the heating wall and provided with companion jogged edges 
for engagement with the aforesaid jogged edges of the liner- 
brick section;.and a substantially co-extending vertical joint 
interposed between said jamb-brick section and the adjacent tie-brick section of the 
heating wall, said joint composed of silica sand, to accommodate heterogeneous expan- 
sion or contraction of the jamb-brick section and the heating wall; 
substantially as specified. : 

Process of making refractory shapes. CHARLES Lapp NorTon. 
U. S. 1,484,735, Feb. 26, 1924. That process of making molded 
shapes from granular material which comprises molding such a 
shape upon a pallet plate by forcibly projecting, as by dropping, 
an unrestrained mass of such material in the form of a dense swarm of discrete 
particles into a mold-box resting upon such plate, and removing the mold-box to 
leave the molded shape upon said plate. 

Reflocculated product and process of preparing same. Epwarp G. ACHESON. 
U. S. 1,456,112, May 22, 1923. ‘The herein described novel product prepared by sub- 
jecting a solid material susceptible of deflocculation to attrition in presence of an or- 
ganic deflocculating agent and thereafter reflocculating the colloidal material in presence 
of the residual fine material, said product comprising an intimate mixture of non-de- 
flocculated and reflocculated particles. 

Flux or solvent for use in technical process. ALBERT ANDREW KELLY. — U. S. 
1,455,791, May 22, 1923. A vitreous material comprising sodium decaborate as a 
constituent therein. 

Manufacture of refractory products from dolomite. CHARLES ARTHUR LONG- 
BOTTOM and FREDERICK LINDLEY DuFFIELD. U. S. 1,463,399, July 31,1923. The 
herein-described process for the manuf. of refractory products from dolomite which 
consists in artificially mixing binding mats. with the raw dolomite, shaping the products 
from the mixt., subjecting them to an intense shrinking heat, and finally dipping them 
in a medium having sealing properties. 

Refractory article and method of making the same. CLARENCE J. BROCKBANK. 
U.S. 1,483,507, Feb. 12, 1924. A dense hard refractory graphitic article of manufacture 
having a body bond and a continuous glaze of non-ceramic material and of the same 
coefficient of expansion and other physical characteristics. erste : 

Basic refractory and process of making same. ALBERT P. MEYER. U.S. 1,483,468, 
Feb. 12, 1924. As a new basic refractory, an aggregation of hard, dense, angular 
individually fired granules of uniform nature and standardized composition, such gran- 
ules being composed of a basic magnesian refractory containing enough intimately 
distributed fluxing material to permit bonding at open-hearth furnace temperatures. 

Basic refractory and process of making same. ALBERTP. MEYER. U.S. 1,483,469, 
Feb. 12, 1924. As a new basic refractory for open-hearth furnaces, a granular 
aggregation of sharp edged, flat faced, hard, dense individually fired granules of a mix- 
ture of dolomite and bonding agent, the several granules being of uniform composition 
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and the amount of bonding agent being sufficient to permit bonding of the granules at 
the temperatures of an open-hearth furnace. 

Bonded articles of magnesia and alumina. R. C. Purpy, M. F. BEECHER and 
A.A. Kien. Can. 229,902, Mar. 27,1928. A refractory consisting of cryst. MgO and 
cryst. AlO; bonded together with MgO.Al,O; is prepd. by mixing preshrunk MgO 
grains with finely divided Al,O; and heating the mixt. below the fusion point of the 
latter to form MgO.Al.O;3 sufficient to bond the mixt. together. C(C.wAn) 

Refractory containers for molten metals. FE. W. Hate. Can. 229,316, Mar. 6, 
1923. The lining of a container for molten metals consists of bricks contg. at least 
30% Cr. The oxide film formed on the surface of the lining protects the lining from 
corrosion. (C. A.) 

Refractory cement. W. F. Rocnow. Can. 229,684, Mar. 20, 19238. A compn. 
for aery cement contains powd. SiO, rock, calcined pie and dry powd. NazSiO;. 

(C. A.) 

Dolomite refractories. C. A. Loncsporrom, F. L. Durrenp and W. J. R&Es. 
Brit. 191,412, July 4, 1921. Refractory products composed of dolomite are sealed 
against hydration after firing by immersion in molten wax, tallow, dehydrated oils or 
fats, or similar substances. Clay and either Fe.03 or slag may be added to the dolomite 
in the preferred proportions of 2-10% of Fe.O; and 2-15% of clay; or 2-10% each of 
slag and clay. The mixt. is molded into bricks and shrunk by heating to about 1500°. 

) (C.° A.) 
Bricks and insulating stones. C. P. AastroEM. Swed. 50,731 and 50,732, Jan. 
18, 1922. A certain species of calcareous earth called ‘‘bleke’’ (found on the isle of 
Gothland in the Baltic) is passed through a fine-meshed screen, dried in the air and 
ground finely and then mixed with a binding substance. The latter is formed by 
mixing burned, finely ground “bleke’ with ordinary cement. Then water is added 
and the mass is worked and pressed to blocks of suitable sizes and shapes, which are 
finally dried and hardened in the air. (Cf. 2 following abstrs.) (Gr Ae) 

Insulating composition. C. P. AastroEM. Swed. 50,733, Jan. 18, 1922. The 
material ‘“‘bleke” (cf. above) is screened, dried and finely ground and mixed with glue 
water to a thick paste, which is dried and ground very finely. It is then mixed with 
burned, ground “‘bleke,”’ clay, cement and coir. : (OMAG) 

Porous insulating material. T. A. Exiunp and C. CG. LOEFVEBERG. Swed. 
51,192, Mar. 8, 1922. A porous insulating material is formed by mixing ‘‘bleke”’ (cf. 
above) with cellulose. The cellulose may be partly replaced by other fibrous materials 
from which the incrusting substances are-not removed, for instance peat fiber, peat 
dust, algae, straw, wood pulp, etc. Aut | Cee 

Machine for making terra-cotta blocks.. Mayor: E. Gates. U. S. 1,482,646, 
Feb. 5, 1924. A machine for press- 
ing plastic material into molds 
comprising a chamber having 
openings at opposite sides thereof, 
doors movable to close said open- 
ings, a valve for admitting a com- 
bustible mixture to said chamber, 
means for igniting said mixture 
after said doors and valve are 
closed, means forinserting moldsin- 
to the chamber through one of said - 
openings and means for withdrawing molds from the chamber through the other openings. 

Rough-surfaced architectural pottery. IcnuiRo YoKor. Japn. 43,328, Aug. 23, 
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1922. Green bodies made of feldspar, granite and bog Fe ore are put in a sagger, with 
small spaces between them. ‘The sagger is then filled with powd. calcined quartz. 
By firing it to a temp. a little below the m. p. of the body mottled wares. with rough 
surface are obtained. 

Roofing-tile kiln. Tarsujrro Kisurmmoro. Japn. 43,050, July 11, 1922. A 
roofing-tile kiln has 3 chambers arranged so as to form an arch, the middle chamber being 
built over the passage between the other 2. The waste gases of the lower chambers are 
made to pass through the middle one. 


Whitewares 


Apparatus to determine the compression strength of insulators. H. Hecur. 
Tonind. Ztg., 52, 90-1(1924).—A small inexpensive hydraulic testing machine for mea- 
suring the compression strength of insulators is described. H. G. §. 

Tube water colors. Hans WAGNER. Farben-Ztg., 28, 779-81(1923).—A review 
of the compn. and properties of aquarelle and tempera colors, especially of the desirable 
properties imparted to the colors by the colloidal action of slight variations in the 
~compn. of the vehicles. Different pigments require sp. proportions of gum arabic in 
the vehicle to produce pastes that will not gelatinize, will not sep. on addn. of H.O, nor 
produce streaky films on application, etc. The quantities of gum required for various 
pigments are tabulated. ‘This quantity is dependent on the sp. gr. and degree of dis- 
persion of the pigment. Products such as glycerol, glycol, and especially ox-gall, act 
as protective colloids thereby reducing the quantity of gum required, and improving the 
keeping qualities of the pastes in the tubes. BoA Wie A) 


Apparatus and Equipment 


Grate bar standardization. H. Kuprers. Trans. Feuerungstechnik, 12 [8], 
57 (1924).—Discusses the need of standardization among the estimated quarter of a 
million different types of grate bars. The German Standard Grate Bar Co. has taken 
as a basis the Schmidt changeable grate design and established a table of standards 
protected by patents. A single pair of these grate bars can be assembled so as to 
furnish an air space of 2, 4,6, 8 and 10 mm. and experience has shown that these varia- 
tions will take care of the efficient combustion of any fuel. F. A. W. 
Granular carbon resistor furnaces. M. M. Austin. Ind. Eng. Chem., 16 [2], 
156(1924).—Two types of granular carbon resistor furnaces are described, in which 
some disadvantages of others of this type have been overcome and the construction 
simplified. Method of construction and operation of both vertical and horizontal 
furnaces, illustrated by dimensional drawings is given. Itis thought these will prove 
satisfactory where a cheap and efficient resistor furnace is required. RDS 
Furnace settings and refractory cements. F. J. Wakem. Ind: Eng. Chem., 15 
[9], 893 (1923).—Chief causes for failure of furnace settings are described and remedy 
for each is given. Failures include plastic deformation, melting, spalling, cracking 
and bulging and slagging, beside the human element of poor workmanship. Special 
mention is made of clinkering and correct arch design. W. thinks proper selection of 
good refractory cements will prevent most of these troubles, if properly used. 
ReaD 
Measuring viscosity. British ENGINEERING STANDARDS ASSOCIATION. Iron 
and Coal Trades Rev. (London), 108 [2], 101(1924).—The British Engineering Standards 
Association has issued Publication No. 188, 1928, dealing with the ‘‘British Standard 
Method for the Determination of Viscosity in Absolute Units,’ the object of which is 
to provide an accurate yet simple and commercially applicable method for the detn. 
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of viscosity of a liq. in C. G.S. units. Itincludes stand. dimensions for U-tube, co-axial 
bulb and falling sphere viscosimeters and the stand. liq. recommended for their calibra- 
tion. The use and calibration of the instruments is described in detail, as well as 
methods for detg. viscosity of opaque liq. by means of the Lidstone Viscosimeter and 
by the adaptation of the tube and falling sphere viscosimeters. Copies of this publica- 
tion may be obtained from the B. E. S. A., Publications Dept., 28 Victoria St., West- 
minster, London, S. W.1. R?.DEk. 
A reliable plant viscosimeter. Martin Marasco. Ind. Eng. Chem., 16 [2], 
172 (1924).—This consists of a rubber bulb, a rubber stopper and a piece of glass tubing, 
assembled as shown in the sketch. ‘The app. is dropped into the 
liq. to be tested and the time reqd. for submergence is a 
measure of viscosity. Method of calibration is given and also 
method for converting time in sec., using this viscosimeter, to 
centipoises, if it is desired to use it with different sp. gr. Advan- 
tages claimed by the author are: (1) The capillary is down in the 
liq. whose visc. is being measured; (2) only ordinary skill is reqd. 
to use it correctly; (3) it is practically unbreakable; (4) a high 
degree of sensitivity can be secured by selecting tubing of suit- 
able bore; (5) it is applicable to opaque solns.; (6) it is inex- 
pensive and easily cleaned; (7) itis always replaceable. M.states 
that a metal bulb and tube may be substituted, for liq. harmful 
to rubber. Rabe. 
Electrical precipitation of solidsin stack gases. SCHROEDER. 
Feuerungstechntk, 12 [10], 73(1924).—Describes the new Oski 
method of electrical precipitation, the operation of which it is claimed is cheap enough 
to warrant consideration in the recovery of comparatively low value residues such as 
coal dust, etc. The apparatus is based on the theory that air in an electrical high 
tension field deposits its suspended solids. Instead of passing the gases between two 
oppositely charged electrodes as is done in most other types of electrical precipitators 
a wire mesh electrode of single polarity is used and a second electrode made of a semi- 
conductor in the form of a plate and grounded is used in conjunction with it. This pro- 
duces ionization and precipitation of the dust particles. A current of 40—70,000 volts 
and a few milliamperes is used. Advantages claimed for this system are: (1) Smallest 
and most uniform current consumption; (2) even current distribution through the 
gases; (3) remarkable high percentage of precipitation in comparison with other type 
apparatus; (4) cheaper installation and running expenses. Eeas 





PATENTS 


Regulator. Guy M. Harer. U. 5S. 1,482,791, Feb. 5, 1924. In an elec. pyrom- 
eter for fur. a galvanometer having an oscillating needle, a pin 
a ales carried by said needle, a ledge over which said pin oscillates, a 
Pe ree) ¢ member having a plurality of plungers slidably mounted therein, 
“Sd said plungers overlying the path of said pin, means for peri- 
: odically depressing said member to cause said pin to actuate one 
of said plungers, an electric circuit having a switch which may 
be closed by one of said plungers as it is actuated, and means oper- 
able by said circuit for varying the temperature of said furnace. 






“en 





Kilns, Furnaces, Fuels and Combustion 


Producer practice and reaction speed. H.v. Juprner. Trans. Feuerungstechntk, 
12 [7], 49(1924).—Discusses theory of combustion in gas producers and the attaining 
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of a status of equilibrium represented by the equation CO, + C Wo 2CO. The re- 
action 2CO = CO, + C takes place extremely slowly but the reverse reaction is com- 
paratively rapid. Condition approaching equilibrium is attained in practice by in- 
creasing time of contact between the elements of combustion by (1) reducing gas ve- 
locity, (2) increasing depth of fuel bed. Speed of reaction is increased by (a) higher 
concentration of gases, (b) increase in temp., (c) use of catalytic 
agent. F. A. W. 
PATENTS 


Kiln. Ixe Bivins. U.S. 1,486,359, Mar. 11, 1924. Ina kiln, 
a pottery chamber having a top, an inclined arch extending to a point 
adjacent the upper end of the pottery chamber, a front wall having 
an opening therein arranged below the arch, a fire box below the 
arch, and a vertical baffle wall arranged between the fire box and 
the pottery chamber and extending above the opening, the crown 
being provided with a horizontally arranged sight ~ opening 
above the baffle wall. pee es a 
Muffle tunnel kiln. THuURE Larsson. U. S. 1,485,118, Feb. 26, 1924. A tunnel 
kiln comprising outer walls defining a kiln chamber for conveying ware therethrough, 
a combustion chamber within the kiln arranged longitudinally thereof, means providing 
an air conduit adjacent the com- a Sone 
bustion chamber, and means for ? “ 
positively circulating air. through 
said conduit to absorb heat from 
the combustion chamber and Se: 
transfer it indirectly to the ware. HZ “iy 
Tunnel kiln. Huco W. H. NO ga eee 
Betru and MiILtTon F. BEECHER. 
U. S. 1,485,109, Feb. 26, 1924. Ina tunnel kiln having longitudinal muffle benches in 
the heating chamber and a car traversing 
passage therebetween, the combination 
therewith of a car comprising a wheeled 
support, an imperforate refractory body 
portion thereon having a plane top disposed 
substantially on a level with said benches, 
small refractory blocks of high heat con- 
ductivity spaced on said car top so as not 
to obstruct the transverse flow of gases and 
stacks of refractory containers disposed 
on said blocks in spaced relation trans- 
versely and longitudinally of the car. 
Tunnel kiln. Huco W.H. Bern... U.S. 
1,485,110, Feb. 26, 1924. A tunnel kiln 
comprising a movable kiln car platform, a refractory turntable mounted thereon to 
rotate in a horizontal plane, a plane-surfaced 
layer of superrefractory material on said table 
to support the ware, a refractory superstructure 
supported upon said movable platform partially 
surrounding said turntable at the sides to form 
a car body having a substantially solid top, 
and means for rotating the turntable while 
the car is within the tunnel kiln. 
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Method of and apparatus for glazing and decorating. CoNnRAD DRESSLER. U. S. 
1,484,116, Feb. 19, 1924. In the method of firing and glazing ceramic ware of such 
character that gases and vapors are distilled therefrom during an initial stage of the 
glaze firing operation which detri- 
mentally affect the glazing opera- 
tion, if allowed to contact with 
the ware in a subsequent stage of 
the glazing operation, the im- 
provement which consists in passing the ware continuously through an elongated 
kiln chamber so heated that the ware is gradually raised in temperature to the final 
temperature desired, restricting the flow longitudinally of the kiln chamber of the gases 
and vapors driven out of the ware 
and withdrawing said gases and 
vapors from the kiln chamber. 

Method of and apparatus for 
bluing porcelain. CoNRAD 
DRESSLER. U.S. 1,484,117, Feb. 
19, 1924. In a muffle heated continuous ain the combination with a kiln chamber 
and the muffle heating means therefor, of means for injecting fluid into a localized 
portion of the kiln chamber to 
make the atmosphere in that 
portion of the chamber either 
oxidizing or reducing as desired. 

Continuous tunnel _ kiln. 
CONRAD DRESSLER. Uae8: 
1,484,118, Feb. 19, 1924. In 
a continuous tunnel kiln, the combination with a kiln chamber having side walls 
formed with burner chambers therein, of provisions for supplying air and fuel to said 
burner chambers, and nozzle members formed of carborundum and connecting said 
burner chambers to the interior of the kiln chamber. 











Geology 


Chinese kaolin for American potteries. ANon. Fur Eastern Rev., 18, 511-4 
(1922).—T aoe are unworked deposits of good kaolin in Kwangtung and Manchuria. 

\ Wi A. CE2A®) 
Australian pottery clay. II. Anon. Bull. Imp. Inst., 21, 321—4(1928); cf. cbid., 
Imp. Inst., 19, 465(1921).—Tests for the manuf. of semi-porcelain or impermeable stone- 
ware were carried out with clay from Bendigo, Australia, contg. SiO, 59.70, AlO; 
24.85, Fe.O; 1.45, TiO: nil, CaO nil, MgO 1.37, K»O 2.30, Na,O 1.66, loss on ignition 
8.88%, in conjunction with feldspar contg. SiO, 65.34, AlO; 19.96, Fe2O; 0.47, TiOs 
nil, CaO nil, MgO 0.60, K2O 7.96, Na.O 4.44, loss on ignition 0.56%, and with massive, 
milky white quartz consisting of practically pure SiO.. The results showed the clay to be 
quite suitable; but the working properties under industrial conditions should be detd. 
The compn. of the clay from this locality apparently varies considerably in different 

parts of the deposit. _ Ate (Gera) 
China clay. V.Bopin. Science et industrie, 7, No. 108, 134-6(1923).—Comparison 
of English and French china clays and their respective methods of extn. and treatment. 

. ASB ORCG2A7) 

Chemistry and Physics 


The preparation of artificial zeolites. Pau Eymary. Le Ciment., 29, 4-6(1924).— 
There are a number of artificial products that have similar chem. properties to those 
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possessed by the natural zeolites, which are hydrous double silicates of alumina and a 
basic group. ‘The indus. importance of the zeolites lies in the property that the basic 
group has of being easily displaced by another basic group. In water purification, by 
passing the water through a column of zeolite grains, the calcium in the water displaces 
the sodium group in the zeolite, thus softening the water. ‘The lime in the zeolite is 
later removed by displacing it with a sodium group derived from a brine soln. Applica- 
tion has also been found in the extn. of alkalies from sugar soln., and in a number of 
chem. transformations. Methods of prepn. (I.) Fused method.—Such material as 
kaoiin and quartz are fused with soda and feldspar, and the product leached with water. 
-The granular residue when dried and ground to size is ready for use. ‘‘Permutit,’’ 
2Si0O2.Al1,03.Na20.+ 6H2O, is made in this manner. The German firm ‘‘Permutit 
A. G.” has improved on the water washing process of the fused mass, which ordinarily 
breaks down some of the granules, for the alk. solns. obtained in the washing produce 
silicic acid by dissolving the granules, thus undermining the cohesion of the grains. 
This destruction has been prevented by adding silicic acid in the form of commercial 
sodium silicate, 1Na,O.38-5SiO>s, to combine with the alkali set free. “Wet methods.—(1) 
The English Co. ““Water Softeners Ltd.” operates along the following lines: to a soln. 
of sodium sulphate, 2.5 kg. in 50 1. of water, are added with stirring 844 cc. of a soln. 
of sodium aluminate contg. 45.6 g. alumina, and 315 g. of a soln. of sodium silicate contg. 
79 g. silica. The flocculent ppt. is decanted, washed with water and concd. by filter 
pressing. After drying and grinding the material is ready for use. (2) Another wet 
process is that of ‘“The Refinite Co.’’ A suitable clay contg. besides hydrated alumino- 
silicates, oxides of sodium or potassium, or their equiv. in calcium or magnesium, is 
made into a slip and treated with coned. sodium chloride soln. It is thus converted into 
an hydrated double silicate of aluminum and sodium. ‘The mixt. is treated with excess 
sodium hydroxide, which dissolves free silica, sodium silicate and alumina, converts 
the acid double silicates into the sodium compds., and produces a fairly hard product 
easy to handle. After grinding the mass is crushed and dried for 48 hrs. at atmospheric 
temp., for 24 hr. at 100-200°, then calcined at 700°. On cooling, the product is allowed 
to become completely hydrated in a soln. of an alkali metal. (3) Inthe Brun process, 
a caustic soda soln. is added to a soln. of an aluminum salt, until the ppt. formed is just 
dissolved; then water sol. salts of sodium, as the phosphate, sulphate, chloride, are added. 
Finally a soln. of sodium silicate is added and the mixt. brought to a boil. The ppt. is 
washed, dried and calcined; it is also known as permutite. Lae 
The transverse strength of refractory clays. LARCHEVEQUE. Brit. Clayworker, 32, 
293(1924).—Tests were made on bars approximately 10 in. by 4/, in. by !/2in. supported 
on knife edges 8in. apart. It was found that: (1) Fire clays, china clay, porcelain bodies, 
etc., all bent much more in the raw state than in the fired state. A bar which had been 
fired 10 times, bent less than another which had only been fired once; (2) a clay mixed 
with grog bends more than the same clay mixed with sand; (8) the clay which bends least 
when mixed with grog also bends least when mixed with other non-plastic materials; 
(4) the increase in transverse strength produced by mixing Nemours sand with clay is 
significant; and (5) the cohesion of clays examined, both in the raw and fired state; was 
greater with mixtures of clay and sand than with plain clay. Wa GuS. 
Measurement of surface tensions. ALLAN FERGUSON. Fifth Report on Colloids, 
etc., Brit. Assoc. Adv. Sct., 1923, 1-12.—F. stresses the importance of surface tension 
and reviews recent work on the detn. of (1) contact angles, (2) surface tension at liquid- 
gas interface, (3) interfacial tensions. J ACs as 
Some artificial barium aluminium silicates. A. S. GinzBERG. Coll. scientific 
papers dedicated to F. Y. Levinson-Lessing, Petrograd, 1915, 34 pp.; Mineralog. Ab- 
stracts 2, 153.—The system CaAlSizOs—BaAlSisOs is studied. Excess of BaAlSi.Os 
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crystallizes as uniaxial, + hexagonal plates, corresponding with nephelite. Mixed 
-crystals with up to 20% BaAlSizOs were obtained. 2V diminishes from 80° for anor- 
- thite to 68° for the 20% mixed crystals, but the optical orientation is only slightly 
affected. Heb eHetGaAn 

The influence of hydrogen peroxide on the precipitation of zinc salts with sodium 
metasilicate. A. H. ERDENBRECHER. Z. anorg. allgem. Chem., 131, 119-29(1923).— 
The ppts. produced by Zn salts and NazSiO; in the presence of H,O, contain O in amts. 
which vary with the concn. of H2,O2. These substances are not definite compds. but 
consist of mixts. of ZnO, and H.SiOs, together with some ZnSiO3. With ZnCOs, per- 
oxides with a max. O content of 12.1% are formed. The ZnSiO; once formed is not 
changed by H2O2. The H2,O2 procedure may be used as a means of detecting ZnO; 
in the presence of ZnSiOs. To AwAe (GlA.) 

A note on the theory of specific heats. E. Csaszar. Z. Physik, 19, 213-20 
(1923).—C. summarizes the results of Debye. A new formula for the sp. heats of solid 
substances is derived, departing from the classical theory in that it is assumed that a 
crit. energy limit exists, below which the atom gives up energy discontinuously, and 
above which classical continuity exists. This leads to a finite series for sp. heats, in- 
stead of the infinite series of Debye’s formula. Sp. heats calcd. with this formula upon 
Ag and Cu are compared with those calcd. by Debye’s method and with exptl. results. 
There is good agreement. Noles betGaAs) 

Compressibility of minerals and rocks at high pressures. I. H. ADAMS AND E. 

D. Wini1aAmMson. J. Franklin Inst., 195, 475-529(1923).—Detn. was made of the com- 
pressibility of a no. of minerals and igneous rocks under hydrostatic pressures as high 
as 12,000 megabars; the specimen was completely surrounded by kerosene, and subjected 
to pressure in a thick-walled steel bomb. The compressibility usually decreased slightly 
as the pressure was increased; although the change was so small for the less compressible 
minerals that it escaped detection. In certain expts., porous rocks were covered with 
a thin jacket of pure Sn to prevent the kerosene from entering the pores; in these expts., 
at pressures above 2000 megabars, porosity had little effect on the compressibility. The 
more porous rocks, however, may show an abnormally high compressibility at low 
pressures. Except for very low pressures, the compressibility of a holocrystalline rock 
may be calcd. from the known compressibilities of its constituent minerals. The 
compressibility usually increases with increasing basicity, Of the igneous rocks, quartz 
and metallic Fe are the two extremes of compressibility. In any given class of rocks, 
variation in compressibility at high pressures is small and due almost entirely to varia- 
tion in compn., while variation at low pressures is much larger and depends chiefly 
on the degree of compactness. At 10,000 megabars the compressibility per megabar 
is approx. 1.9 X 1076 for a typical granite and 1.2 X 10-6 for a typical gabbro. At 
this pressure, the rigidity of granite is 0.3 =X 10° megabars, gabbro 0.5 X 10°, dunite 
.0.6 X 108; the rigidity of the earth as a whole probably is approx. 0.9 X 108, a value 
higher than that of the most rigid silicate rock, this being doubtless produced by the 
pressure of a few hundred miles.of rock on basic or ultrabasic rock. With increasing 
basicity, the velocity of the longitudinal vibrations, which are transmitted through the 
earth, increases from 5.6 km. per sec. in granite to 7.4 km. per sec. in dunite. Their 
initial velocity is slightly above 7 km. per sec. corresponding to a gabbro or a pyroxenite 
and showing the presence of basic or ultra-basic material at a comparatively small 
distance beneath the surface of the earth. aortas) 

Properties of powders. The variation of pressure with the depth in columns of 
powders. J. H. SHarsy anv J.C. Evans. Trans. of Faraday Soc., 1923.—Measure- 
ments of the (average) vertical pressure pa at various depths x in columns of lead shot 
and of powder indicate exponential increase of » with x. The absolute value of the 
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pressure appears to be dependent on the state of packing of the column and the re- 
sulting shape of the equal pressure surfaces; if so the observations supply grounds for. 
inferring that a difference in packing sets in from the start, it being possible, after taking 
the first pressure reading to predict fairly accurately the value of the maximum pressure. 
The general form of the pressure-depth curve agrees well with the equation pa equals 
pm(1—Ce-**) in which pm is the maximum pressure and C and k are constants. The 
apparatus used was described and results are given which check closely with the cal- 
culated values. ed eee) Oe ty 


PATENTS 


Process of separating the constituents of mineral silicates. JoHN B. LARUE 
and SHERMAN W. SCOFIELD. U. S. 1,483,627, Feb. 26, 1924. In the process of con- 
verting potash-feldspar into potassium silicate and aluminate by means of converting 
crystalline feldspar into amorphous feldspar and heating a mixture of said amorphous 
feldspar and a solution of caustic potash in a closed vessel, the step of converting silicic 
acid into silica which consists in continuing the heating until the moisture is absorbed 
by the crystalline mass, resulting in a material reduction of the pressure and a material 
increase in the temperature. 

Manufacture of chrome alum. PETER HASENCLEVER. U. S. 1,486,961, Mar. 18, 
1924. The process for manufacturing chrome alum which consists in dissolving ferro- 
chrome in a non-oxidizing mineral acid capable of dissolving ferrochrome, precipitating 
from the solution chromium hydroxide, the iron remaining dissolved, separating the 
chromium hydroxide from the liquid, dissolving the chromium hydroxide in sulphuric 
acid, adding potassium sulphate and crystallizing. 


General 


The packing of earthen ware. C. M. BONNELL, JR. China, Glass and Lamps, 43 
[26], 11(1924).—Breakage in pottery during shipment is very often due to the method of 
packing. Efforts to improve packing have generally been rather unsuccessful. The 
U.S. Potters Assoc. granted 25% more wages to do this, but without effect. Piece work 
was tried, but was even worse. An example was given to show the cost of hurrying up. 
A large mail order house uses a conveyor system. Frequent thorough inspection has 
made their packing problem a minor one. ‘They also use excelsior instead of straw. 
It is slower to pack, so the packers object when on a piece work wage. However, 
excelsior goes further than straw, which helps to reduce the ultimate price of the excel- 
sior. Very often a few poor workmen give the rest of them a bad reputation, but the 
good ones do not feel that they can conscientiously report them. Figures are given 
showing the effect of variation in the moisture content of the staves used for barrels 
and indicating that proper seasoning is necessary. Wet packing material, either by 
sprinkling to keep down dust, or when wet after packing, is a very bad practice as the 
material swells and then shrinks away from the ware. ELCer. 

Electrical conductivity of solid and fused silicates. C. DoELTER. Rec. Trav. 
chim., 42, '720-32(1923).—A few silicates conduct at ordinary temp. Results on condy. 
and polarization of fused silicates are given. Electrolytic condy. is often present, even 
in solids. Nearly all silicates conduct at 1000°C. Wii Ma C: 

Franco-Belgian Association for testing materials. Session of June 23,1923. H.C. 
Rev. Mat. Constr. Trav. Pub., 166, 165—-7(1923).—Petrographic study of refractory 
clays, clays for cements, and limestones, Bied and Jourdain. Clays after drying were 
heated slowly between 30° and 40° in a tinned iron crucible with a mixture of Canada’ 
balsam and benzene for many hours until hardened. The hard mass is then cut up 
into thin sections, polished and mounted on glass slides, according to the established 


. 
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technique for obtaining petrographic rock sections. Clays can be grouped as follows: 
eryst. kaolinite and halloysite, amorphous or colloidal, allophane and collyrite. 
LN: 
A new mechanical fuel feeder. Anon. Brit. Clayworker, 32, 312(1924).—Illus- 
trations are shown of a new stoking appliance for feeding coal into a Hoffmann kiln. 
: HaG Ss: 
Producer-gas and gas-producer practice. VII. R.V. WHEELER. Fuel, 2, 369-72 
(1923); cf. C. A., 18, 458.—The subject is concluded under the following headings: 
efficiency of a gas plant, gross and net calorific values, efficiency trials, radiation losses, 
losses due to sensible heat of the product, losses due to unburned fuel and the choice 
of fuel for gas producers. €2¢€..D-(C2:A.} 
Electric furnace types surveyed. L. W. Ecan. Iron Age, 112, 1283-6(1923).— 
Discussion of the advantages and disadvantages of the arc, resistance, and induction 
furnaces for foundry use. Elec. furnaces out-class the best combustion furnace practice 
except in installation cost. The arc type is most rapid in action, has largest capacity 
per unit; the muffled arc is a large heat source at comparatively low temps.; Baily 
resistance furnace gives greater metal temp. uniformity; Ajax induction has low power 
cost and low metal cost. Induction furnaces are ideal electrothermic units, but are 
not suitable for steel. The resistance furnace excels with dirty charges. Melts can 
be made better and cheaper in resistance furnaces than in combustion furnaces. 
| Cri NLC As) 
Advances in ceramics. W. FunK. Chem.-Zig., 47, 673-5, 701-38, 718-9, 734-6, 
742-4(1923). : hee a Cae Gio 
Ceramic industries in England. A. S. W. ODELBERG. Svensk. Kem. Tids., 35, 
247-66 (1923).—A descriptive and historical article. ASR Rot Crean) 
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from the Editor of Chemical Abstract by coéperative agreement, 
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Abrasives 


Corundum abrasive wheels (Transvaal). F.J. Tromp. S. Af. Jour. Indus., 71, 
27(1924).—Total amt. of Transvaal corundum produced in 1922 was 2,024 T., almost 
the whole amt. being used for prod. of abrasive wheels. Transvaal corundum is obtained 
in a very pure form (from 95-98% Al.O;), owing to the fact that it occurs in the form of 
- comparatively large crys. of nearly pure alumina, which can be readily separated from 
the accompanying gravel or enclosing rock. There seems no reason why these valuable 
deposits should not be the basis of an important industry, provided an export market 
can be obtained. The industry is discussed under various heads—grits, grades and 
bonds, glazing and loading, the making of a wheel, speed tests; grinding tests and rail- 
way grinding tests, with illustrations and statistics. OSPR: 


PATENT 


Method of purifying silicon-carbide crystals. CLARENCE J. BROCKBANK 1,488,311, 
Mar. 25, 1924. ‘The method of purifying silicon carbide crys. or grains that consists in 
treating the carbide with a solution of a metallic subs. capable of replacing the 
impurities with its contained metal. 


Art 


Deposition of metals on glass and ceramics. SAMUEL WEIN. Met. Indus., 23, 
532(1923).—There are 3 methods of depositing metals on non-conducting surfaces. 
First method.—An adhesive (gum, resin, or similar compound) is dissolved, into which 
are stirred such conducting elements as graphite or metallic powders, or both. This 
process is the cheapest. The results are quite permanent if done carefully, but with 
time the deposited metal has a tendency to peel. The process is readily prepd. by 
dissolving ordinary orange shellac in alcohol to the consistency of thin paint: to this is 
added graphite (free from oil and grit) or bronze powder or both; this may be applied 
to the surface by hand or air brush. If the designs are not too fine in detail, paper sten- 
cils may be used to advantage. This is placed away to dry (about 1 hr.), proper elec. 
connections made thereto, and it is ready to be copper-plated. A copper-cyanide soln. 
is the best for the “‘strike,’’ and after a while it may be transferred to the ordinary copper- 
sulphate soln. Second method.—A metal or metallic salt is mixed with a flux, and this 
applied to the surface and then subjected to heat, the object being that the metallic salt 
is converted into the metal and at the same time fused into the surface proper. This 
process is by far the best, and at the same time most permanent. It is difficult to re- 
move, once the metal is fused into the surface. In this process ‘‘metallized silver’’ 
is first made, by adding 1 part nitric acid to 6 parts of water, and one ounce of metallic 
silver. When the silver is all dissolved it is diluted with several times its bulk of water. 
Insert a piece of copper; after a time the silver will be pptd. on the copper in the form 
of white flakes, the silver is then collected, dried and prepd. for use. It is best powdered 
or ground in a mortar and pestle, or in a paint mill. The formula used by Pottier (first 
to use metallic silver and a flux) consisted of: silver 75 pts., lead borate 25 pts. These 
are ground together in a paint mill with a little essence of turpentine and oil of neat’s- 
foot. This compd. is applied to the surface and fired in a kiln. Dimes recommends: 
silver 1 oz., mercuric oxide 1 dwt. The formulas in the following tables have all been 
tried and give good results. 

Gold may be used instead of silver for deposition; dissolve it in aqua regia, 1 pt. of 
nitric acid to 3 pts. hydrochloric acid, great care must be taken as these fumes arising are 
extremely poisonous. When the gold is dissolved, gold chloride in soln. is the result. 
Metallized gold must be pptd. from this soln.: divide the soln. equally and pour into 
4 tumblers, to each add twice its bulk of clear distilled water. Dissolve some ferrous 
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i! 2 
Silver chloride (fused)........ l “20z; Silver chloride (fused).......1 oz. 
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sulphate in hot water, add the green soln. until a pptn. takes place; the gold will be found 
on the bottom of the tumbler in the form of a brown powder, when dried and the neces- 
sary amt. of flux added, is ready for use. In pouring off the original soln. a slight resi- 
due of alloy remains. When the ppt. of gold has been completely extracted, water may 
be poured off and the brown powder collected and dried, when dried pass through a fine 
sieve or silk muslin. Due to coarseness of the metal it is difficult to secure even de- 
posits. To overcome this coarseness, prepare a soln. of gold chloride, to this add an ex- 
cess quantity of potassium hydroxide soln. <A ppt. will form; on the addn. of an excess 
of the alkali the ppt. will immediately redissolve. To this add a soln. of mercurous ni- 
trate until no further ppt. forms. ‘The ppt. is sepd. from the soln. and washed, and then 
treated with an excess of nitric acid (to dissolve the mercurous salts formed in the ppt.), 
and then thoroughly washed in running water. By this method the gold is left in an 
exceedingly fine amorphous condition; it is dried and ready for use. ‘The following is 
used to great advantage: silver chloride, 1 oz.; gold, 5 dwt.; bismuth nitrate, 40 grains; 
glass (powdered), 1 dwt.; borax, 18 grains. Platinum can also be used. Third method.— 
The last of the processes is accredited to Marino. This is usually done by applying two 
or more layers of sodium silicate (water glass). This is best done by dissolving 1 pt. 
of sodium silicate (sp. gr. 1.27) in 2 pts. water. This is applied as the first coat, and the 
second coat consists of equal pts. of sodium silicate and water. ‘The surface is brushed 
over with a soln. of silver chloride 100 pts. dissolved in 140 pts. of a saturated soln. of 
potassium cyanide to which is added 60 pts. of ammonium fluoride. The silver chloride 
film is reduced to metallic silver by applying a soln. of 100 pts. hydrazine sulphate dis- 
solved to saturation. To this is added 60 pts. sodium hydroxide or carbonate. The 
method of procedure is to apply the silver soln., then the reducing soln., and 
finally submit to friction caused by a rapidly rotating brush. ‘The article thus treated 
is then ready to be deposited with copper or other metals in the usual manner. 
OsEuRs.©) 
Apparatus for the determination of color in terms of dominant wave-length, purity 
and brightness. Irwin G. Priest. J. Opt. Soc. Am., 8, 173-200(1924).—Details of 
the design of the app. are given together with directions for its use and data on its 
accuracy. ‘Tests showing that homogeneous and white brightnesses are strictly additive 
for the wave-lengths and purity values considered are included. De EAS: 
Luster and its measurement. H. Scuunz. Textilber., 5, 25-7(1924).—The 
Goerz “‘glanzmesser’”’ compares the normal and diffuse reflection of light from a standard 
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source. Polarization luster-measuring devices require adjustment to the refractive 
index of the material examd. The device may be used on artificial silk, paper, etc. 
Re eCCree) 

Electrodeposition of antimony. J. C. GuosH anp A. N. Kappana. J. Phys. 
Chem., 28, 149-160(1924).—A bath suitable for plating Sb on a large scale is made up 
by adding Sb.O; to a boiling aq. soln. of 33!/3;% tartaric acid to satn., filtering, and 
then adding 30% HCl. High c. ds. can be employed (50 milliamps. per cm.?); current 
efficiency runs up to 97%. With oil of bergamot as addn. agent a thin adherent de- 
posit of Sb has been obtained which could be polished to a silvery appearance. G. and 
K. point out that in a HCl soln. of tartar emetic or Sb tartrate Sb is deposited by the 


direct discharge of Sb*** ion. AvCUL (Cea 
BOOK 
Hovusroun, R. A.: Light and Color. London: Longmans, Green & Co. 179 pp. 
7s. 6d. (GAD) 


Cement, Lime and Plaster 


Exposure tests on colorless waterproofings. Bur. Stand., Tech. Paper 248; Con- 
crete, 24 [3], 123(1924).—See p. 191 for this abs. | aes ote eb 
Rubber lined ball mills in mining and cementindustries. ANon. India Rubber World, 
Dec. 1, 1923; Concrete (Mill Sec.), 24 [3], 47(1924).—After months of practical test it 
was demonstrated that the innovation of the rubber lining gives results superior to any 
of the metal and rock linings previously used in ball mills for grinding very hard ore 
and gangue rock. The grade of rubber recommended is that used for the tread of 
automobile tires. While sufficiently hard to resist wear, it has enough resiliency to 
cause the steel balls or other grinding medium to rebound upon impact in such manner 
as to avoid disintegration of the liner surface. Also the rebounding action produces a 
very marked increase in pulverizing efficiency. A method of applying the rubber 
slabs is covered by U. S. patent No. 1,470,597. EV" Bals 
What we may expect to do with aluminate cement. HENRY S. SPACKMAN. Con- 
crete, 24 [3], 88-90(1924).—Aluminate cement in France sells at the mills for between 
21/.and 38 times the price of Port.cement. All the mills mfg. aluminate cement are over- 
sold. ‘The economies possible in proportions, labor, forms and time offset the increased 
cost of the cement. j aed Bad» | 
Cementing Qualities of Calcium Aluminates. Anon. Bur. Stand., Tech. Paper 197; 
Concrete (Mill Sec.), 24 [8], 46(1924).—Additional copies of this paper have been 
printed. It gives the data obtained from test pieces made of eight different cements 
of this type. The Bureau is doing further exptl. work with aluminate cements. 
| Rie Beas ec 
Recommended specification for quicklime and hydrated lime for the manufacture 
of silica brick. ANoN. Bur. Stand., Czrc. 153.—A brief description of the way in 
which lime is used in the manuf. of silica brick is followed by a general statement as to 
the quality of lime required. The standard of quality is set at 92%, based on the non- 
volatile matter, with maximum limits of 5 and 10% carbon dioxide, depending upon 
whether the sample is taken at point of shipment or of destination. Complete direc- 
tions for sampling and testing are included. Hiei: 
Rapid slaking of lime. J. E. DucnEz. Rev. Mat. Constr. Trav. Pub., 164, 80-2; 
165, 104-7; 166, 127-30(1923).—In slaking burned lime contg. silica and alumina just 
sufficient water is added to slake the lime but not enough to hydrate any silicates or 
aluminates. The quantity of water to be used can be calcd. from the empirical formula, 
per cent water by wt. = c—1.7(a + 6)/8, in which the chem. compn. in wt. per cent 
is a SiOo, b AlO; and Fe:O3, c CaO and MgO. ‘The formula is derived from the follow- 
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ing considerations. The compds. formed from SiO:, Al,O3 and CaO in making hydraulic 
cements are mainly, SiO2.2CaO, SiO..3CaO, Al,O3.8CaO and free CaO. In burning 
lime with mol. compn. x SiOz, y Al,O:, 2 CaO, granting that the above compds. are 
formed, the max. and minimum free lime left for hydration will be: (a) x(SiO..2CaO) 
+ y(Al,O3.3CaO) + [n—(2x + 3y)]CaO; (0) x(Si0.3CaO) + y(ALO;.8CaO) + 
[In—3(x + y)]CaO. As the free lime only should be hydrated, the limits for the water 
content are: [n—(2x + 3y)]H.O and [m—3(« + y)]H.O. Converting the per cent 
chem. compn. of the lime into mol. ratios gives, 0.93a SiO», 0.555 Al,O3, Ic CaO. Sub- 
stituting these values, the limits in wt. per cent are !/3;[c—(1.80a@ + 1.650) ] and 1/3c— 
[(2.80a + 1.650) ]; the fraction !/3 being the ratio of water to lime used for slaking theo- 
retically pure lime. Equalizing the factors in the max. limit gives the empirical formula. 
The calcd. values agree with the quantities used in practice: 


Lime from:- 


wt. per cent compn, Tarn. Aude. Cantal. Basses-Alpe 
DIO ee: ee Cae ne 5 4.5 aria 16.32 25.21 
Al,O; and Fe:O3.’..-.)....:. = a | 0.32 4.00 1.32 
Ca@ ati MISO eat a 8 91.94 97.70 77.58 72.00 
Water of hydration. wt. per cent 
Caled. trom-formiula...., .2-<. 26.04 31.29 14.34 8.96 
Used in practice. .......... 25 32 15 10 


Lime crushers, hydration systems and storage bins are described with special reference 
to installations made by the author. PANG 
* Calcium chloride and concrete. ANon. Nature, 113, 441(1923).—Three valuable 
processes for improving concrete have resulted from recent scientific study; hardening 
after setting with a dilute soln. of silicate of soda; the addition of mechanically slacked 
lime to the cement; and the use of calcium chloride for ‘‘curing’’ and also for mixing 
cement. With regard to the curing of cement, concrete requires to set in a continually 
moist condition in order to give the best results. For this reason, therefore, curing 
consists in keeping it wet either by covering with water or spreading over it damp soil 
or earth which is moistened continually. This is an extremely costly, laborious, and 
tedious job in case of a long stretch of road and is often not particularly efficient. The 
calcium chloride treatment consists in spreading the powdered material over the road 
as soon as it has set at the rate of 2—2!/, Ib. per sq. yd.; its deliquescent properties keep 
the surface continually moist without any trouble, the net saving in cost being very 
considerable. Calcium chloride is beginning to find a use for mixing with the cement, 
in the propn. of about 3%, which results in a much quicker hardening of the concrete 
for given strength and a final increase in the compressive strength, although the matter 
in this respect is somewhat complicated because, for some unknown reason, different 
cements do not react to some extent. OF PYRO! 
Cement industry—Portland and Kandos (New South Wales). R.H. CAMBADGE. 
Chem. Eng. aud Min. Rev. (Melbourne), 16, 153(1923).—The cement industry may 
be relied upon for 1924, as the value for 1923 was so high action has been taken toward 
establishment of additional cement works. OF Os 
Exposure tests on colorless waterproofing mats. Bur. Stand., Tech. Paper 248. 
D. W. KeEss_ER.—Tests to det. the rel. effectiveness and durability of several colorless 
waterproofing mats. Beis: 
PATENT 
Dampening the kiln gases before the electric precipitation of the flue dust. DALEN 
PoRTLAND CEMENTFABRIK. Norw. 37,660, Aug. 20, 1923. The gases pass through a 
chamber the walls of which are sprinkled with the necessary amts. of water. 
Cre wAySl ¢(CA;) 
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Glass 


New method of cutting glass. ANon. The Glass Worker, 43 [26], 15(1924).— 
From the Scientific Amer. large sheets of glass are cut in a new machine which has 
two cutters for scoring the glass on both sides at identical 


ry Vz : ‘: : 

gS Se lines. The glass comes apart with no ragged edges. No 

SS SS allowance for gaging is necessary. Res We 
Shearing Shearing On the physical properties of glass. F. ECKERT. 


es ey ie Jahrbuch der Radtoaktivitat und Elektronik, 20 Band 
Jahrg., 1923; Heft 2/3, pp. 94-275; Leipzig Verlagvon S. Hirzel, 1924.—This vol. con- 
tains nearly 200 pp. describing and discussing the phys. properties of glass. Detailed 
subjects, General Glass Lit.; Optical Glasses and their Optical Constants; Dispersion of 
Optical Glass; Absorption of Optical Glass; Absorption of Colored Glass; Effect of 
Absorbed Energy; Relation of Refractive Index to Composition, Pressure and Temp. ; 
Reflection and Elliptical Polarization; Electro and Magneto Optics; Electrical and 
Magnetic Properties; Density and Thermal Expansion; Thermal and Molecular Prop- 
erties; Elastic Properties; Behavior of Glass at High Temp. We MECC; 

The influence of light and temperature on the change of coior in the production of 
colorless glass in tank furnaces with special reference to the use of selenium. W. E. S. 
TURNER and A. CousEN. Pottery Gaz., 49, 445-49(1924).—Previous exptl. (cf. Ceram. 
Abs., 2 [5], 94; 3 [3], 96) work had been done by the authors with regard to the effect 
of color of the glass of the various substances employed in batches for the production 
of a selenium decolorized glass. A standard batch of the compn. 100 pts. sand, 37 soda 
ash, and 20 lime spar was used as a basis, with variations by replacing a small propn. 
of the soda ash by its equiv. either of salt cake, sodium nitrate or of borax. Meltings 
were made in crucibles at temp. about 13870-1380°C. It was found, that by using an 
amt. of selenium such as normally employed in decolorizing, viz., 1/2 oz. per 1000 lb. 
of sand and keeping Fe,O; content of the glass from 0.4% to 0.6% the glasses obtained in 
3 hrs. melting were either decolorized or pale yellow with no certainty of color. Addi- 
tions of arsenious oxide to the batch, and 3 hrs. melts under above conditions were made, 
which resulted in the production of glasses in which no yellow color was present. Where 
selenium was used in large excess, arsenious oxide contg. glasses gave a faint pink colora- 
tion. Sodium nitrate when substituted for some of the soda ash, gave glasses much 
deeper in color than those obtained without its use. There was no difference in appear- 
ance between borax and a simple soda lime glass. <A period of 81/2 hrs. melting was then 
employed with following results. (1) Simple soda lime glasses, which, at the end of 3 
hrs. were decolorized, or pale yellow, after 8!/, hrs. were deep yellowish brown, (2) 
Glasses in which a small amt. of salt cake displaced some of the soda ash, and which were 
decolorized after 3 hrs. or at most faintly yellow with prolonged heating became definitely 
green in color, the color being that due to iron oxide. (3) Arsenious oxide glasses, de- 
colorized or practically so, after 3 hrs. were decolorized even after heating for 81/, hrs. 
(4) Sodium nitrate batches became very deep brown in color when heated for the longer 
period. (5) Again, sodium selenite melts, which were somewhat deeper in color than | 
those in which selenium itself was employed at the end of 3 hrs. differed little from these 
when long period meltings were tried. The amt. of selenium remaining in the glass 
was detd. and the following relationships found: (1) In all cases when salt cake was 
employed the amt. of selenium remaining was very small, so small as to be impossible of 
estn. by the method used. (2) With arsenious oxide glasses, the amt. of selenium re- 
tained was of the same order as with simple soda ash glasses. (3) With sodium nitrate 
batches the amt. of selenium retained was of a much larger order, and it seemed obvious 
that the amt. of the substance remaining in the glass was dependent upon the rate of 
melting of the batch, for it was clear that sodium nitrate batches melt more readily than 
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equiv. batches in which soda ash only is employed. It appeared in all cases so far 
examd. the element when in the glass did not become oxidized to selenite, but remained 
as selenium, its color being developed slowly as the result of continued heating. It 
therefore seems from the results obtained that the only stabilizing substance tried was 
the arsenious oxide, the salt cake tending to eliminate the selenium from the glass. 
Glasses were exposed to sunlight for a period of a year and two distinct results were 
obtained depending upon initial appearance, 7. e., whether deeply colored or practically 
free from color. The deeply colored glasses were distinctly bleached by the exposure, 
while the decolorized or faintly colored glasses became slightly yellow. Pink glasses 
obtained by use of selenium and arsenious oxide, also with selenium and sodium nitrate 
upon annealing became distinctly paler after 8 hrs. at 525°C, after 3 hrs. at 550°C 
and even-at.) hr: at 575°C. JeaWe te 


The art of table and domestic glass making. F. A. Perry. Pottery Gaz., 49, 
267-73 (1924).—An address bearing upon the processes in the making of glass for do- 
mestic use. ae Wie 


Simplified practice recommendation No. 10—milk and cream bottles and bottle 
caps. ANON. Bureau of Standards.—Representatives of the International Milk 
Dealers Assn., The Glass Container Assn., the Cap Mfrs. Credit Assn., and the National 
Assn. of Bottle Mfrs. met in a general conference at the Department of Commerce on 
April 26, 1928, to det. upon recognized sizes of milk bottles and milk bottle openings. 
The conference unanimously recommended three sizes of milk bottles for quarts, pints, 
and half-pints, respectively, with one size opening for the entire group. Before this 
constructive step milk bottles were manufd. in 12 sizes for quarts, 13 sizes for pints, 14 
sizes for half-pints, 10 sizes for quarter-pints, and approx. 10 sizes of caps were required 
to fit this varied assortment. He. S! 


Operating glass tanks—heat requirements of the batch-efficiency. BJARNE 
SCHIELDROP. Fuels and Furnaces, 1 [1], 48(1924).—The third of a series of articles 
on heat balances of glass tanks, dealing with ht. requirements and efficiencies of the 
batch. After batch has been introduced in the tanks, the sequence of events is as- 
sumed to be as follows: 1. Raw mats. are htd. to fur. temp. 2. Fluxes not enter- 
ing into the glass, are dissociated. 3. Silicates are formed by the sand and the parts 
of the fluxes remaining in the bath. 4. Glass resulting from item 3 is fused. 5. 
Gases escaping from the batch are cooled to stack temp. 6. Glass is cooled to working 
temp. The amt. of ht. reqd. to melt the batch varies with the following factors: 1. 
Compn. of the batch mixt. 2. Temp. at which glass is withdrawn from tanks. 3. 
Stack temp. Using these items, a table is given showing eff. of fur. with def. wts. of 
raw mats. and temps. Items 5 and 6 are found from tables showing amts. of ht. given 
off in cooling 1 lb. of glass from 2600°F to temps. varying from 1500°F to 2400°F 
(working temp.) and cooling 1 lb. of gases given off from the mat., from 2600°F to 
temps. varying from 500°F to 1200°F (stack temp). The eff. figured is on the basis 
of fuel consumption given in a preceding article (Dec. 1923). The author points out 
that reductions in stack- and glass-withdrawal temps. result in increased eff. on account 
of decreased fuel consumption that overbalances the corresponding decrease in items 
5and6. Before batch calcns. can give constructive information as an aid to design and 
opern., they must be available over a period covering both good and bad “runs.”’ Well- 
designed and operated window glass tanks should show eff. of around 10 per cent. If 
below 6%, a strenuous effort should be made to det. cause. Flint or bottle glass tanks 
may reach 20% eff., but is commonly around 10 or 12%. A mere statement of fuel 
consumed per lb. of raw mat. is no indication of eff. REDE, 

Canadian Glass Co. (new process). A. A. ICENHORN. Indus. Canada, 24, 84 
(1924).—The Canadian Glass Co. is to start operations shortly at Amherstburg, Ont., 
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mfg. plate glass by a newly invented process, the work of A. A. I. It involves a great 
saving in production costs over previous methods. By it the glass will be drawn by a 
special machine directly from the melted batch. When drawn to the proper dimension, 
the plate is automatically passed to a leer, where it is annealed, and it is then ready for 
shipment. ‘The rate of production is one sheet every 25 min. No grinding or polishing 
is necessary. The process has been tested experimentally and the company is now 
building a machine of commercial size at a cost of about $250,000. The factory: is 
situated near an almost unlimited supply of silica sand. OZPCRAO: 
The art of sealing base metals through glass. Wm. G. HOUSEKEEPER. Jour. - 
Am. Inst. Elec. Eng., 42, 954-60(1923).—Four distinct methods of sealing metals to and 
through glass are described: (1) the flattened wire seal for small electrical conductors; 
(2) the ribbon seal for special purposes; (3) the disk seal for commercial manufacture of 
seals for carrying currents of the order of 100 amp.; (4) the tube seal, in which metal 
and glass tubing are joined together. The method consists in providing a large sur- 
face of contact between the glass and the metal, and in so proportioning the cross 
section and contour of the metal that the stresses resulting from the difference in co- 
efficients of expansion are less than the ultimate strength of the joint between glass and 
metal. Since the metal (copper) is under tension, due to its greater contraction on 
cooling, it follows that heating of the conductor will relieve the stress, and in this way itis 
possible to pass sudden currents as great as 1200 amp. through a disk seal. A. F. G. 


Unsplinterable glass. ANon. Indus. Aust. and Min. Standard, 7, 224(1924).—A 
description of the processes and manuf. of the commodity known as “Triplex Safety 
Glass’’ used extensively for the wind shields of automobiles. While it is tougher than 
ordinary glass, it is not unbreakable, but is unsplinterable, which is its chief virtue. 
Asaresult of impact tests it was proven that while the glass was covered with innumer- 
able cracks, no single piece was detached. France was the original home of the product, 
but the British product is now superior. A description of the process of mfg. is given 
by mentally following a piece of glass through the works. ‘The special features of this 
process are the specially prepared adhesive with which the two sheets of glass are coated 
and the uniting of the glass sheets with a sheet of celluloid by means of hydraulic 
pressure. Great care and skill is required in the manuf. and expensive mats. are the 
only ones practical, but the many years of experiment have resulted in a product, 
the advantages of which are obvious. Ooo. Rate 


Annealing of glass. H.V.Marzison. Science Progress, 18, 473-6 (1924) .—Mathe- 
matical evidence is offered that glass may be annealed in 2 ways. It may be annealed 
quickly at a relatively high temp. and cooled slowly; or it may be annealed slowly at a 
relatively low temp. and cooled quickly.  Bechid 2 (aoe 

Unbreakable and malleable glass. E. BERGER. Naturwissenschaften, 12, 79-83 
(1924).—A review dealing with the physics involved and with past attempts to produce 
glass highly resistant to mech. and thermal fracture. (eC Date sabe 


PATENTS 

Casting table. ALBERT E. Evans. 1,488,911, April 
1, 1924. In combination with a glass casting table, a stop 
member mounted for vertical movement up and down across 
the edge surface of the table at one end thereof, and adapted 
in one position to be withdrawn below the upper surface 
of the table, and in another position to extend above such 
upper surface and form a-stop for the molten glass cast 
upon-the table, a roll mounted for movement from a position directly above the stop 
member to the other end of the table and means for moving the member up and down. 
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Composition for producing glass. ALEXANDER L. DuvaL. D’ApRIAN. 1,489,026, 
April 1, 1924. A composition for producing glass, comprising the constituents of the 
usual glass bath, and the natural 
double silicate of sodium and 
calcium known as pectolite. 

Method and apparatus for 
drawing wire glass. JOSEPH P. 
‘CROWLEY. 1,489,822, April 8, 
1924. An apparatus for making 


TTS /\ ae = 
wire-glass comprising, a recepta- 7 ale 
cle containing molten glass, a ey ioe Nal 

} 2 y fh, 


pair of spaced parallel cylindrical , ©) 
cooled rollers mounted closely 
above the surface of the molten glass, means for feeding up a sheet of wire mesh at a 
point between the rollers, and a third roller intermediate the other two over which this 
wire is bent, a drawing mechanism for drawing up a mass of molten glass over each of 
the first rollers, and drawing a sheet horizontally from these masses, the sheet from one 
roller passing first over the intermediate roller and uniting with the wire, and then 
over the second roller and uniting with the glass drawn from the second mass of 
molten glass, to form a sheet of glass with the wire embedded therein, and means 
for directing heat against both faces of the sheet to insure the union of the several 
constituent parts. 

Drawing continuous sheet glass. JoSEPH P. CROWLEY. 1,489,823, April 8, 1924. 
An apparatus for drawing sheet glass, comprising a tank containing molten glass, a 
graphite drawing slab pivoted to the 
tank outlet so that the molten glass 
flows out onto the slab, a cooled 
supporting shaft for the free end of 
the slab, means for adjusting the 
shaft vertically to vary the inclination 
of the slab, a heating chamber be- 
neath the slab, the front wall of the 
chamber being vertically adjustable 
with the slab, means for cooling the 
glass while on the slab, and means for 
stretching the glass into sheet form 
while on the slab. 


Rotating glass-molding device. FRANK AUCREMANNE. 1,489,729, April 8, 1924. 
In combination with a four-chamber, glass heating furnace, of the character described, a 
rotating, glass-molding device, having a centrally located, stationary, base hub; a verti- 
cal journal guide, upon the upper surface of said 
hub; a rotating hub member, adapted to pivotally 
engage the guide journal of the stationary hub, 
and adapted to rest and rotate upon the upper 
surface of the stationary hub, by means of ball 
bearings; a plurality of carrying arms, rigidly 
attached to the rotating hub, and means for rotat- 
ing said hub and arms, within the heating cham- 
bers, substantially as described. 


Drawing continuous sheet glass. JAMES WHITTEMORE. U. S. 1,489,875, April 
8, 1924. In an apparatus for drawing sheet glass from amass of molten glass, a 
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wedge-shaped member of refractory 
material, located within the molten 
mass with its edge tapering toward 
the line of generation of the sheet, 
and an electric heater enclosed with- 
in the refractory member. 

Drawing sheet glass. JAMES 
WHITTEMORE. U.S. 1,489,876, April. 
8, 1924. In a sheet glass drawing 
apparatus, a receptacle containing molten glass, means 4] 
for drawing a sheet therefrom, a cooling bar submerged || 
in the glass beneath the meniscus, and electric heaters 
extending across each face of the sheet near the base of 
the meniscus. 

Drawing continuous sheet glass. Cuirrorp A. 
RowLEy. U. 5. 1,489,852, April 8, 1924. In combina- 
tion with a source of molten glass, and means for drawing a sheet of glass therefrom, 
a pair of guide loops, a series of grippers freely slidable on each loop, a driven sprocket 
for feeding the grippers around the lower arc of each loop into engagement with the 
sheet, an idler sprocket for enforc- 
ing uniform movement of the 
grippers around the upper arc of 
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os ' Fa each loop, a frame yieldingly hold- 

© aed __32' ing the loops and grippers, one 
ses H yh ! against each side of an edge of 
: i the glass sheet, means for cooling 
os ou the loops, a supporting base to 
s which the frame is pivoted, and 

a; iS means for angularly adjusting the 


frame about its pivot to vary the 
inclination of the guide loops with 
respect to the line of travel of the 
glass sheet. 

Molten-glass charge supply. FRANK O’NeILL. U.S. 1,490,182, April 15, 1924. 
Means providing a downwardly continuously flowing laterally peripherally exposed 
stream of molten glass, a normally open shear, means 
for operating the shear for severing the stream of glass 
into slugs, a guide in the line of the stream, therebelow 
and approximating in cross-sectional area the cross- 
sectional area of the stream, for receiving the slugs, an 
annular series of molds successively movable into regis- 
tering position with the guide, suction means coacting 
through a guide registering mold, and control means 
for the shear and suction means for at once accelerating 
the slug as it is severed for travel through the guide 
into the mold therebelow. 
































Heavy Clay Products 
Making sewer pipe the modern way. SraFF 
ArTICLE. Brick and Clay Record, 64, 492-96(1924)—. 


Description of new plant of Cannelton (Ind.) Sewer Pipe Co. Numerous photos of 
equipment accompany the article. ys) Woe: 
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PATENTS 


Method of and means for burning tiles. ARTHUR W. Brown. 1,489,694, April 
8, 1924. A method of burning tiles having arch portions, consisting of arranging the 
tiles in loose bundle-like portions in a kiln and supporting the 
arch portions thereof during baking of the tiles. 

Brick pallet. James H. McFEELY. U.S. 1,490,119, April 
15, 1924. A rolled metal pallet for use in the manufacture of 
bricks having a longitudinal stiffening rib 
along each side thereof and a longitudinal 
— stiffening rib along the center thereof, said ribs terminating short 
~ of the pallet ends so as to provide supporting slideways. 

Clamping device for brick-handling machines. GRAFTON 
E. Luce. U.S. 1,490,898, April 15, 1924. In a clamping device for brick handling 
machines, the combination of a stationary plate, a clamp pivotally mounted thereon and 
extending forwardly thereof, a movable frame adapted to carry a load or pile of bricks 
and located beneath the clamps, 
and means on said frame for 
operating the clamping device 
to clamp a load or pile of bricks 
on the movable frame. 
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Refractories 








The story of refractories. 
ANON. Science, 59 [1525], 275 
(1924).—A motion picture film 
made by the Bureau of Mines is loaned free to technical societies, commercial organiza- 
tions, colleges, schools and churches. Applications should be addressed to Department 
of the Interior, Bureau of Mines, Pittsburgh, Pa. Ce Iu: 


Refractories. G. M. Gity. Colliery Guardian, 123, 91(1922).—The variation in 
size and quality of firebricks, blocks and retorts is one of the most unsatisfactory fea- 
tures users of refractories have to meet. ‘To solve the difficult problems arising from 
varying length, width, and thickness of fire bricks, the author suggests that dimensions 
of retorts should be, within practical limits, the same from end to end, internally and 
externally; the internal dimensions affect the discharging operations, the external 
dimensions affect the building of the settings, much cutting of bricks and blocks being 
necessary where the retort is of bad shape. What appears to the author as necessary 
in the conduct of firebrick works is the institution of methods providing for: (1) The 
continuous sampling and analyses of mixts. in use, both chem. and phys. (2) The use 
of heat recorders in kilns. (3) Definite limiting standards for sizeand shape. (4) Guaran- 
teed working to specif. The control proposed would doubtless effect the production of 
a higher and a more consistent quality of brick. Control would further diminish 
rejected bricks, save fuel costs in kilns, increase capacity of plant and effect im- 
provements which would entail from increased knowledge of the process. 

GePe Raw: 


Silica brick works of the Consett Iron Co. Anon. Colliery Guardian, 126, 1163 
(1923) —A detailed description of this plant for manuf. of silica bricks and shapes for the 
construction of the new installation of Willputte coke ovens now being erected at Con- 
sett. The raw material—ganister—is mainly composed of silica in the form of quartz 
with a density of 2.650. The ‘‘Consett’ silica shapes contain about 30 per cent tridy- 
mite and never more than a trace of unconverted quartz; hence this practically com- 


Re 





198 CERAMIC ABSTRACTS 


plete conversion guarantees absence of either permanent or after expansion. The article 
has illustrations of the works and details of construction. ©) aR) 


Silica bricks in coke oven construction. J. ENZENAUER. Colliery Guardian, 
121, 565(1921).—Two batteries of ovens built, the one in 1915 of silica bricks (SiO, 
95%, CaO 2%) and the other one year later of ordinary coke oven siliceous bricks 
(SiO, 80%, AlO; 16%), are described by E. in Gliickauf. The higher thermal con- 
ductivity of the silica brick was recorded in a shorter coking period, 24 hrs. as against 
29 hrs. in the latter battery. In spite of the initially unpromising texture and brittle- 
ness of the silica brick walls, they are now in the better condition of the two. The 
siliceous bricks are more extensively corroded by salt and more worn by erosion. ‘The 
walls of silica brick are less susceptible to fusion or deformation due to unskilled 
attention. ‘The yield of by-products may possibly be adversely influenced in the silica 
brick construction, but this does not outweigh the advantages of increased output of 
good coke and of gas. ‘The fact that higher temp. may be maintained in flues of silica 
brick without damage to the walls may be a temptation to shorten the coking period 
at the expense of by-products, but the rise in heat consumption finally renders such 
practice uneconomical. OO; PRO: 


Graphite, 1919-1921. Imp. Min. Res. Bureau, 16 pp.(1923).—The world’s pro- 
duction of graphite, imports and exports for United Kingdom, Canada, Ceylon, India, 
Australia, France,.Germany, Italy, Sweden, Madagascar, U. S., and Japan, are given 
in this statistical report, with prices and bibliography. OSReR.C 


The casting process for glass refractories in German glass tank process. K. 
ENDELL. Pottery Gaz., 48, 1964-67(1923).—The principal advantages of the casting 
process compared with older methods of making pots by hand are (1) a very homogeneous 
mixt. of the raw clay and grog is obtained, which results in a.close texture after firing; 
(2) unskilled labor is employed in place of highly rated men. ‘The process is not only 
used for the casting of pots but also for producing large tank blocks and slabs. ‘The 
difficulty arising in a wider adoption of the process lies in the discovery of suitable cast- 
ing clays. “The suitability of a clay for casting depends upon the possibility of obtain- 
ing with the clay and grog mixt. a pouring consistency suitable for casting by the addn. 
of about 0.25% alkali and 18 to 20% water calcd. on dry wt. of the mix. Many clays 
which are suitable for making glass pots require too much water to produce a casting 
slip, for example, Grossalmerode pot clay and Belgian crucible clay from Ardenne region. 
The difficulties with these clays are due principally to sol. salts such as sulphates. Work 
is now in progress on freeing clays of sol. salts by electrolysis. In certain clays fluidity 
can be improved by a small addition of sulphate lye. No difference in refractoriness 
could be detected in Seger cones between cast and hand made pots, and no perceptible 
difference was noted between the 2 methods when tested for ability to withstand load 
at elevated temp. Introduction of finely divided quartz as such or in the form of raw 
china clay into fire clay mixts. increases the rigidity of the fire clay at high temp. Cast 
pots are approx. 25% denser than hand made pots, which gives preference to cast pots 
in melting special glasses such as heavy barium glass which attack fire clay readily. 
The porosity of cast pots gave values between 19 and 22% whereas hand made pots of 
the same clay approximated between 24 and 26%. Success of the casting process 
depends upon careful and trained supervision, proper selection and preliminary treat- 
ment of clay. ; Jo Wek: 

Intrinsic values of refractory coatings. H. M. Curistman. Fuels and Fur., 
2 [1], 71(1924).—A summation of the destructive forces attacking the refractory and a 
means of prolonging its life. Coating refractory linings with efficient refrac. cements is 
suggested to increase furnace efficiencies by preventing corrosive and erosive actions of 
furnace gases, flames and sand:and dust particles, rotting and spalling. RED de 
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PATENT 


Arch construction for furnaces. FRANK B. BicELow. 1,488,660, April 1, nee 
In a fur. arch structure, the combination of an arch-plate, an 
arch-plate brick mounted thereon, a brick arch having a border 
brick at least in part over said arch-plate brick, and means sup- 
porting said border brick from above and capable of permitting 
variation in the contactual relation of such arch-plate and border 
bricks, 





Whitewares 


‘Note on the so-called kaolin of Djebel Debar. A.A. GRANGER AND P. BREMOND. 
Trans. Ceram. Soc., 22, 283-285.—In view of thé whiteness of the mat., it might be 
considered valuable in china and earthenware making, but its want of plasticity is a 
serious drawback in the molding, profiling and casting processes. It should be added 
to the body in limited quantities only, since it would be incorrect to substitute this 
halloysitic mineral for china clay. The most serious inconvenience is the necessity to 
crush the clay with water in a stone or roller mill, the disaggregation with water in the 
blunger being absolutely ineffective. 1s ge ip 

The production of earthenware from the biscuit state, including the various stages 
of decorating. EDMUND SHENTON. Pottery Gaz., 48, 1947-60(1923)—Abstract of 
lecture dealing with various kinds of underglaze decoration of English earthenware, v7z., 
sponged ware, band and line printing, the function of hardening kilns. Other topics 
discussed are underglaze litho, preparation of glaze, dipping, glost placing, glost fire, sort- 
ing, liquid gild on glaze printing, hand painting, lithographing on glaze band and line in 
colors and in gold, ground laying, aerographing, enamel kiln fire and placing. J. W. H. 

A century of Straffordshire pottery. WALTON STANLEY. Pottery Gaz., 48, 1960—- 
63(1923).—An address. Ja We bis 

Earthenware biscuit firing. A.G.RicHarpson. Pottery Gaz., 49, 273-75(1924).— 
In the early stages of firing, up to approx. 450°C, an ordinary earthenware body loses 
2% of its weight, this loss in weight is almost entirely due to the evaporation of com- 
bined water. At 500°C the loss in weight is 3%; at 550°C, it is 5%; at 600°C, it is 
6% (the loss now being due to the C as well as moisture) and at 900°C the loss is 
7%. No perceptible change in dimensions of the ware occurs until about 1000°C, 
when contraction takes place rapidly, the contraction at this temp. is approx. 11/.%; 
at 1050°C 2%; at 1100°C 4%; and at 1200°C as much as 6%. In ordinary 18 ft. 
biscuit kiln there i is about 10 cwt. of H,O which must be driven from the ware, and 5 
cwt. from green saggers. A YS be 

High-voltage (porcelain) insulation. J.L.R. 
HAYDEN AND C. P. STEINMETZ. J. Am. Inst. 
Elec. Eng., 43, 36-43(1924). P.D.V.M.(C. A.) 


PATENTS 


Plate or saucer. EDMUND WILLIAM ABRAM. 
U.S. 1,488,462, April 1, 1924. A reversible plate 
or saucer in the form of a one-piece unitary disc 
dished on both sides thereby to form on each 
side the food-receiving cavity, said disc having 
on each side an up-standing bead adjacent its 
periphery which forms the rim of each dish 
cavity, said disc extending radially beyond said beads and the extended portion having 
a progressively decreasing thickness and terminating in a peripheral bead which is 
located in the plane of the common bottom of the two dishes. 
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Method of and means for manufacturing teacups, breakfast cups, and other vessels 

or articles of pottery. Exijan Brookes. U.S. 1,488,973, April 1, 1924. In a casting 
machine, a frame mounted to 
revolve on a vertical axis, hori- 
zontal mold carriers pivoted in 
the frame with their pivots ar- 
ranged radially of its axis, molds 
arranged in the said mold carriers, 
and means for tilting the mold 
carriers on their pivots to dis- 
charge surplus material from the 
molds. 
j Teapot, coffeepot, jug, and 
like pouring vessel. JAMES WEBSTER. U.S. 1,489,872, April 8, 1924. In a pouring 
vessel, a body portion provided with a handle and having a hole at the upper part 
of the handle and a projection of the handle adjacent to the 
hole, and a lid disconnected from the body portion and pro- 
vided with a projection which is slidable vertically in the said 
hole, said lid having its top portion adjacent to the handle 
arranged substantially flush with the said projection on the 
handle. 





















































Equipment and Apparatus 


Reduction of blast furnace lining disintegration. H. EK. TownsENp. Jron Trade 
Review, 74 [3], 282-4(1924).—Linings manufd. in accordance with specif. given by J. W. 
Gocher showed great reduction in amt. of disintegration. Ferric oxide content was 
more than 50% lower than usual. Furnace temp. and high CO content in fur. gas 
were favorable to disintegration. Presence of from 0.10 to 0.15% Zn, in ore mix. sub- 
stantiates statement by Nesbitt and Bell that “‘apparently zinc does not cause failure by 
disintegration.’’ Author states, ‘‘ferric oxide content of blast fur. brick must be 50% 
lower than that of brick usually furnished.”’ ; she See Ee 

New cupola furnace. FE. ScHURMANN. Iron Trade Review, 74 [5] (1924).—Two 
photographs and one complete drawing are given. Blast is preheated and passes trans- 
versly across cupola melting zone. Arrangement of refrac. brick checkerwork conserves 
heat. Pressure and exhaust fans are used and a substantial saving in coke consumption 
is claimed. A en BS 

Graphite-clay crucibles for steel. R. T. Stury anp G. A. BoE. Iron Trade 
Rev., 74 [7], 487(1924).—Crucibles made from Alabama, Canadian, Ceylon, Mada- 
gascar, Montana, New York and Texas graphites bonded with various clays and used 
on commercial scale for steel and brass melting showed some domestic clays superior to 
Klingenberg clay. Texas, Alabama and Ceylon graphites, in addition to giving longer 
life to crucibles, carbonize steel less. i bee Be © & 

Equalizer app. for transverse tests of bricks. H.L. WuitremMoreE. Bur. Stands., 
Tech: Paper, 251.—The A. S. T. M. has described the app. to be used for making trans- 
verse tests of bldg..bricks. As this app. is made up of many loose parts, considerable 
time is required to prep. the specimen for test. A new equalizer app. has been designed, 
built and tested, which gives practically the same values for the modulus of rupture as 
the A.S.T.M. app. Ei, oF 

Application of the interferometer to measurements of the thermal dilatation of 
ceram. mats. GErorGE FE. Merritt. Bur. of Stands., Sci. Paper, 485.—In this 
paper an interference method and app. for measg. the thermal expansion of ceram. 
mats. are described. The samples in the form of small pins, 0.5 to 10.0 mm. in length, 
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are placed between two fused quartz interferometer plates and heated in an elec. fur. 
The elongation of the samples is detd. from the numbers of interference fringes that 
pass reference marks on the interferometer plate while the sample is being heated. 
A change in length of the sample of 0.025 uw or one-millionth of an in. can be easily 
detected. Hehe 3. 


Simple rules for designing resistors. DupLEY E. Foster. Fuels and Furnaces, 
1 [7], 529(1923).—Design of special resistor furn. is given for any desired temp. up to 
1800°F, using nickel-chromium and nickel-chromium-iron alloy wire. ‘Tables for 
calc. of radn. and convn. losses and proper size and length of wire for definite power 
input, are given. Example is shown for calceg. necessary power input for a furnace 
4x 4x 4in., inside dimensions, with 4 in. insulation. The article provides simple and 


definite rules for designing small resistor furnaces. Ris Del 
Boilers and engines: How to run them efficiently. J. Pum1ips. Trans. Ceram. 
Soc. (Eng.), 22, 286-292. igh, ee, 
PATENTS 


Furnace indicator. CHARLES W. Hin. U.S. 
1,489,247, April 8, 1924. <A furnace indicator compris- 
ing resistance material capable of changing its resis- 
tance under reducing conditions. 

Control thermometer. CHRISTIAN WILHJELM. 
U.S. 1,489,911, April 8, 1924. In a control system, 
the combination of a mechanism for controlling the 
. source of heat to a heating zone, 
a measuring instrument provided 
with a pointer for indicating the 
temp. of said zone, a normally en- 
ergized relay coil, means includ- 
ing a contact arm to cooperate 
with said pointer when the temp. 
reaches a predetermined limit to 
short circuit said relay coil, and 
means controlled by said relay for 
operating said mechanism. 

Electricfurnace. Ora A. 
+ Corsy. U. S. 1,490,207, April 

15, 1924. In an elec. resistance 
fur., in combination, a plurality of refrac. walls enclosing a fur. chamber, heating 
element located in said chamber and comprising a plurality of curved and parallel- 
extending refractory members of substantially semicircular 
acurate extent and having their lower ends supported by certain 
of said walls, refrac. means located at one end of said curved 
members for elec. connecting them in series-circuit relation, 
Sa refrac. means located at the other ends of said curved members 
SSeS for maintaining them in substantially parallel relation, terminal 
i eae eel ' electrodes having one end extending through one of said walls 
and operatively engaging said heating element, and resilient 
means for maintaining said electrodes in close operative engagement with said heating 
element. 


Process and apparatus for drying pottery. JoseEpH L. BuckLEy. U. S. 1,490,765, 
April 15, 1924. In an app. for drying clay bodies, the combination with a tray, a mold 
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positioned on said tray adapted to support an 
article to be treated, a metallic ring embracing 
the periphery of said mold, said ring having one 
end closed by said tray, and a cover plate of 
absorbent material for closing the other end 
Bind | thereof, whereby moisture formed on said article, 
OS ST SESS ESAS STS when the same is heated, may be removed. 





Kilns, Furnaces, Fuels and Combustion 


PATENTS 

Continuous heating method and apparatus. Conrap DRreEssLER. 1,488,910, 
April 1, 1924. The method of heating mat. which consists in passing the material in 
two oppositely moving streams along side by side pathways through an elongated 
chamber and in subjecting the material in each stream 
during an initial portion of its travel through the cham- 
ber to the action of a set of convection currents of the SCP 
chamber atmosphere wholly induced by the heat of 
the adjacent material in the other stream, and to o—iWeen 
the action of a second set of convection currents of ~*~ : <2 a ee 
the chamber atmosphere induced by a separate source ““% Ty ata 
of heat. 

Tunnel kiln. Haver R. Straicntr. 1,489,554, April 8, 1924. In a device of 
the class described, a tunnel designed to receive a series of movable cars, and to be di- 
vided into preheating, burning and cooling zones, and an adjacent and independently 
constructed furnace at each side of said burning zone, the adjacent wall of each having a 
series of corresponding openings, each corresponding set of which is provided with a 
loosely mounted refractory tube 
for conducting heated gases from 
the furnace to the said burning 
zone. In a device of the class 
described, a tunnel designed to 

= receive a series of movable cars, 

and to be divided j into rch Sing pea and cooling zones, a car receiving vestibule 
at each end of said tunnel,-mechanical means for feeding air under slight pressure to the 
cooling end of said tunnel, and mechanical means for simultaneously producing a slight 
vacuum .at the preheating end, 
both of said means being capable 
of producing a constant flow of air 
under a constant pressure and at 
a uniform velocity. 


Tunnel kiln. Pau, A. MEE- & 
HAN. U. S. 1,490,896, April 15, =, 
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1924. The combination with a tunnel kiln 
and its heating means, of an independent 
preheating chamber, together with means: for 
heating the preheating chamber by the hot 
products of combustion from the kiln heating 
means. 

Tunnel kiln. Harry M. RoBEr‘son. 
U.S. 1,490,488, April 15, 1924. The combina- 
tion with a continuous tunnel kiln having 
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an outlet for products of combustion adjacent its entrance end anda burner inlet at 
a point remote from the entrance end of the kiln, of a recuperator connected to said 
outlet and a conduit for passing air preheated in said recuperator to said burner 
inlet comprising a portion extending longitudinally of said kiln and located above the 
latter. 


Geology 


The kaolin industry in Italy and Sardinia. U. Orzaui. J. Lareizi ed Affini, 2 
[20], p. 21-3(1924).—A description of the location of various large deposits, their ex- 
tent and grade of kaolin on the deposit. A large number of analyses are of various parts 
of the formations. The average analysis was: 40-50 Al,O3, 40-50 SiO2, 10-15 H,O- 
Fe,O3 is less than 0.5%. The analyses compared favorably with those of kaolins of 
other countries. A description of the deposits is geologically given. The process of 
washing the clay is described with various types and possibilities of the use of these 
beds of kaolin. Die 

Bauxite, 1919-1921. Imp. Min. Res. Bur. (1924); Min. Indus. of Brit. Empire 
and Foreign Countries (1923).—This statistical report, aluminium, including bauxite 
and cryolite, gives rates of exchange, world’s production; imports and exports of United 
Kingdom; Canada; and U. S.; with prices. Os PaO: 

Arsenical ores (New South Wales). R.H. Campapnce. Chem. Eng. and Min. 
Rev. (Melbourne), 16, 153(1923).—Arsenical mining ore operations have been active 
at the producing mines, and several promising outcrops in the New England district 
were located during 1923. A marked increase in the output of arsenic may be ex- 
pected. OF.P. ke Or 

BOOK 

MILLER, BENJAMIN L., AND SINGEWALD, JOSEPH T., JR.: Mineral Deposits of 
South America. New York: McGraw-Hill Book Co., Inc. 598 pp. $5.00 net, post- 
paid. PGA} 


Chemistry and Physics 


A comparison of the heating curves and quenching methods of melting point de- 
terminations. G. W. Morty. J. Wash. Acad. Sct., 13, 326—9(1923).—The heating 
curve method is compared with quenching method which is used in silicate study. The 
quenching method is more accurate and by heating curve method the true melting 
point is on the more rapidly rising portion of the curve. Illustration of results given 
using sodium metasilicate where the results varied but 2° in 1100°C. 

Sats en @ 

The residue from silica in rock analysis. M. AuroussEau. J. Wash. Acad. 
Sct., 13, 330(1923)—The residue from the silica determination was analyzed of a 
andesite of Lassen Peak, Cal. and was found to contain: 


Al,O3 13.46 Of which in the original oxides of the 
Fe,O3 26.92 rock this was 
MgO 17.30 Al,O3 0.4 
Fe,O; and FeO 3.8 
CaO 1.92 MgO Bao 
TiO, 30.76 CaO 0.02 
P.O; 1 92 TiO, 31.4 
SO3 7.69 P.O; 0. 


The total amt. of residue was 0.52% of original sample and by calculation it is possi- 
ble to obtain the per cent of original not obtained by rock analysis. The complexity 
of the residue analysis raises a question of recovery and value by work involved to 
obtain results. ie a B 
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Recommended specification for ceramic whiting. Bur. of Stand., Circ. 152.— 
This circular deals with lime used in making glazes, enamels and similar ceramic prod- 
ucts. Ceramic whiting is really calcium carbonate, with or without a small amt. of 
magnesium carbonate, but it performs the function of lime. It should contain not 
less than 97% of carbonates, and should be very fine, so that 98% of it will pass a No. 
200 screen. He ESS: 

Plasticity and elasticity. EuGENE C. BincHam. J. Franklin Inst., 197, 99(1924). 
—Plasticity and elasticity are closely related. The stress time curve for lead wire is 
given showing elastic deformation and recovery, pseudo-plastic deformation and re- 
covery, and plastic deformation. Stress-strain diagrams are misleading beyond the 
elastic limit if the time factor is lost sight of. Stress-strain diagrams of iron, rubber, 
steel, zinc, copper and tin are explained. Glass is referred to. Instantaneous rigidity 
is the resistance to distortion extrapolated to zero time. There are objections to the 
use of the term resilience beyond the elastic limit, because the time element must be 
considered. Elastic after-effect is a kind of plastic flow. Ree Ieee 

The use of filter plates of sintered glass in the chemical laboratory. G. F. Hurric. 
Oesterr. Chem.-Ztg., 27, 138; Z. angew. Chem., 37, 48-50(1924).—The glass-works of 
Schott and Gen. of Jena will furnish filter plates and filtering crucibles of varying por- 
osity which are made from powd. glass. They can be used in qual. and quant. analysis, 
in making chem. prepns. and for the expts. of phys. chemistry. We Ps Hate eae) 

A new combined viscometer and plastometer. E. C. BIncHAM AND H. A. Murray, 
Jr., etal. Proc. Am. Soc. Testing Materials, 23, II, 655-68(1923).—The times required 
for liquids or soft solids to fill successive portions of a calibrated capillary are measured 
on a chronograph. As the shearing stress varies along the capillary, the necessary 
data for a plasticity detn. or for duplicating fluidity detns. are obtained in less time 
than is often required for single fluidity detn. The method proves reliable when ap- 
plied to castor oil over a range of temps. Preliminary measurements on a plastic 
paint give a lower yield value than was obtained with the Bingham and Green plastom- 
eter, but as the flow-shearing stress curve is linear it is suggested that there may be 
more than one régime of plastic flow. The paper is criticized at length by Green. 

BC. Boa Caden 

The thermal conductivity and specific heat of coal. F. S. Sinnart anp H. Mac- 
PHERSON. Fuel, 3, 12-4(1923).—Because of the wide difference in results published 
in the past on the thermal condy. and sp. heat of coal, a systematic investigation of the 
banded ingredients was begun for the first time. The method for detg. the thermal 
condy. was that of Lodge (Phil. Mag., 5, 110(1878)) and Lees (Pil. Trans., 184A (1892)), 
the principle of which is described by Preston (Theory of Heat, 3rd. Ed. 1919). The 
sp. heat was detd. by Regnault’s method of mixts., for which AmOH was most suitable. 
Values for 3 seams indicated that clarain has a condy. enough lower than durain (av.. 
0.00042 and 0.00052, resp., in C. G. S. units) to have a distinct effect on the rates at which 
the ingredients lose or gain heat and consequently to cause unequal stresses with change 
in temp. which may lead to fracture. Variations in the condy. of different types of coal 
were roughly proportional to the % ash, the following data giving the % ash and condy. 
x 104, resp.: cannel 24.4, 69; Notts cannel 31.0, 62; shale cannel 33.3, 100; Smith 
shale 75.3, 110; Scotch oil shale 78.2, 130. In bituminous coals the condy. varied with 
the H.O, the following data showing the % ash, % H.Oand condy. X 104, resp., for clar- 
ain: Barnsley thick 1.0, 9.9, 37; Arley 0.8, 1.5, 48; Trencherbone 2.3, 4.1, 45. The 
av. Sp. heat of durain, clarain and vitrain was 0.248, 0.246 and 0.252, resp., and of cannel, 
shale cannel, Notts cannel, Smith shale and Scotch shale 0.242, 0.226, 0.261, 0.210 
and 0.217, resp. The results of the sp. heat show close agreement with those of Cole 
(C. A., 18, 577). The work is reported in an incomplete form, owing to its having been 
suspended. | CCSD tCAAS 
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Researches on the relation between the surface, mass and volume of certain 
crystals. K. Hrynakowskr. I°” Zjazd Chemikéw Polskich, 1923, 14-5; cf. 1bid., 14.— 
It is shown that before the expression dk/do.c + K = Flo.Mx—f(Mx/d)] can be 
applied to any crystal, it is necessary to obtain the value, P;, of the function f(M,x/d).P; 
which is the surface of the given crystal. P, must have as a minimum value that of a 
sphere of the same vol., Px, and the ratio P,/Px approaches more closely to unity 
as the symmetry of the crystal increases. For a no. of cryst. substances this ratio 
ranges from 1.579 for Cu sulfate to 1.3807 for sucrose. JeCrs. (CeAy) 

Some consequences of van der Waals’ equation. M. TZENTNERSHVER. Z. 
physik. Chem., 107, 81-96(1923).—For 0° the van der Waals’ equation is [p + (a/v?) ] 
(v—b) = 1. On putting p = 0, (a/v?)(v—b) = 1 the roots of which are v9, = ©, » = 
(a/2) + V(a2/4)—ab and v3 = (a/2) — V (a2/4)—ab. ‘The last two roots are real if 
a > 4b. By substitution for a and 0 in this inequality of their values in terms of the crit. 
temp. and pressure the roots are real if the crit. temp. lies over the “limiting temp.” 
50.56°. When ? is plotted against v for the van der Waals’ equation, and as v increases 
from O there are first very large negative values of p rising to a max. while still negative 
then falling to —a. On further increase of V, p jumps to +a and falls rapidly to a 
min., then rises to a max. and finally falls off asymtotically toward the axis p = 0. 
For gases with a crit. temp. under 50.56° the above min. of v falls at a positive value of p. 
For a gas whose crit. temp. is 50.56° the min. lies at p = 0 when v = 2b. For gases 
with a crit. temp. above 50.56° the min. lies in the region of negative pressure so that 
the curve crosses the axis = 0 in 2 points. For example, with SO, which has a crit. 
temp. of 157.26° and 6 = 0.002486, the three values of v at which p = O are a, 0.008329 
and 0.009831. For the general case of gases at any temp. the limiting temp., 7», can 
be computed in the same way and is found to be 7) = 0.8437,, where T;, is the crit. 
temp. It is shown further that a limiting density and a limiting mol.'vol. can be derived. 

Be eee Bee 4) 

Surface films as plastic solids. R.E.W1ison anDE.D. Ries. Colloid Symposium 
Monograph (Univ. of Wisconsin), 1923, 145-73.—Bubbles from some colloidal solns. 
show marked stability because the surface films are plastic solids rather than viscous 
liquids. Other solns. having low surface tension fail to give stable bubbles because 
they give only fluid films. The plastic solid films are of colloidal, rather than mol. 
dimensions, and may take hours to attain max. strength; solns. forming such films 
give erroneously high surface-tension results by the du Noiiy and presumably other 
methods, the yield value of the plastic solid film being added to the true reversible sur- 
face tension. In liquid-liquid interfaces in emulsifying agents the production of such 
films seems to require much higher conens. than in surface films. Plastic solid films 
of this type are important factors in lubrication, being the determining factor in the 
oiliness of a lubricant, which reduces friction at low speeds and high loads. Discussion 
follows. TeAr > (Crore) 

Forces regulating the size of colloidal particles. E. F. Burton. Colloid Sym- 
posium Monograph (Univ. of Wisconsin), 1923, 174-86.—The following aspects are 
considered: (1) slow rate of fall of small particles; (2) crystal forces at work in forming 
the nucleus of small particles; (3) role of surface tension in causing agglomeration of 
small particles; (4) mutual action of colloidal particles due to possession of electrical 
charges. Under (1) the following (see table)rate of fall is figured out on the basis of Stoke’s 
law for silver particles falling in water (density assumed = 10.5, radius in table = 1). 

Surface tension contemplates surface with millions of mols., but there may be a lower 
limit to the size of surfaces to which surface-tension laws apply. Impurities and re- 
action affect particle growth; thus in alk. soln. NaCl tends to form octahedra, in acid 
soln. cubes. Expt. points to the existence of very formidable surface-tension forces 
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Yr - Velocity, cm. per sec. Time to fall 1 cm, 


1 cm. 200,000 0.000005 sec. 

0.1 2,000 0.0005 

O08 20 0.05 

0.001 2 5 

0.0001 0.002 500 

0.00001 0.00002 50,000 sec. = 1/2 day, approx. 
0.000001 0. 0000002 5,000,000 sec. = 58 days, approx. 


acting on small particles. It seems safe to assume that the conglomeration of sub- 
microscopic crystals is regulated chiefly by the fundamental surface-tension law, v7z., 
(T X A) tends toa minimum. Optical expts. indicate that colloidal particles are usu- 
ally spherical. In general, cessation of growth seems to be due to elec. charges, which 
limit the concn. of suspensoid solns., and increase Brownian motion. Discussion follows. 
J. ACG) 
The thirty-two classes of crystal symmetry. J. W. Evans. Nature, 113, 80 
(1924).—A table is published which shows a logical and convenient compilation of data 
regarding the 32 symmetry classes of crystals. SLR Ag (Gee 
The importance of microanalysis for chemical analysis. L. Moser. Mucrochemie, 
1, 1-4(1923).—Early in the 19th century the famous chemists were all analytical chem- 
ists but later it became the vogue to belittle analytical chemistry and carry out chiefly 
synthetic researches. Recently, analytical chemistry has been developing along new 
lines justifying renewed interest in research, and microanalysis represents one of these 
lines. Wits (Cay 
A new addition to the Soxhlet extraction apparatus. P. H. Prausnirz. Z. 
angew. Chem., 37, 50-1(1924).—Filter plates of fused Jena glass may be substituted for 
the usual paper filter thimbles in the Soxhlet extn. app. These tubes are easily cleaned, 
and may be fused to the rest of the app. Toute (Core 
The behavior and properties of magnesium oxide of different origins. M. LE- 
BLANC AND K. RIcHTER. Z. physik. Chem., 107, 357-402(1923).—An exceedingly 
detailed study is made upon 18 samples of MgO prepd. in various ways, as to purity 
microscopic and cryst. form, d., drying vol., ordinary and under pressure, amt. of dye 
adsorption, velocity and completeness of hydration, and the velocity of soln. in weak 
acids, etc. Goi. CUA 


BOOKS 


Science Remaking the World. Edited by Otis W. Caldwell and E. E. Slosson. 
New York: Doubleday, Page & Co. 288 pp. $2.50. Reviewed in Ind. Eng. Chem., 


16, 211(1924). (CA) 
SVEDBERG, THE: Colloid Chemistry. Wisconsin Lectures. New York: Chemical 

Catalog: Co_,-Ine.. =230 pp. $3.00: (C2 As) 
GREGORY, RICHARD: Discovery or The Spirit and Service of Science. American 

edition. New York: The MacMillan Co. 347 pp. $2. (C1A)) 
Hammonp, D. B.: Stories of Scientific Discovery. Cambridge University Press. 

199 pp. $2.40. Reviewed in Ind. Eng, Chem., 16, 324(1924). (CAS) 

General 


China clay and petroleum. ANON. Chem. Age, 10[248], p. 9(1924).—China 
clay is used to bleach mineral oils replacing bone black. The clay is used as a powder and 
agitated with oil, being allowed to settle out leaves a clear liquor behind. ‘The clay is 
dried from 300-400°C. The theory as to the quantity of clay necessary is discussed and 
the relation of the intensity of the color of the liquid to the absorption by the clay. 
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The clay should be added methodically to remove each gradation of color and the clay 
changed after each removal. S.°82:C, 
Settling of clay suspensions. A. E. SEARLE. Chem. Age, 10 [248,] 16-27(1924). 


-—Suspension is dependent on size, shape, specific gravity, temperature of the water and 


nature of the electrical charge on the particles. Churning with air causes a suspension 
to settle due to a positive charge on the air bubbles. The use of an electric current is 
possible to clarify the liquid of the clay particles and still the same size of particle is re- 
tained, which is not true when a pptn. is added. eter Ot 


Microscopical examination of china clay. J. M. Coon. Oz & Colour Trade Jour., 
65, 457(1924).—China clay enters into such manuf. as paper filling, etc., it is therefore 
important to have it free from impurities; while chem. and mechanical analyses have 
their good purposes, a microscopical examn. is extremely valuable as a guide. Elu- 
triation grades the sizes of particles to some extent, but it will not differentiate between 
the actual mineral constituents. C. prefers to exam. samples microscopically in a 
castor oil medium although water and Canada balsam may be used. A few milligrams 
of the sample are put on to a slide, and a drop or so of water added and carefully mixed. 
If oil is used as the medium, the slide must be dried, and an examn. made first with 1 in. 
objection, followed by 1/4 in., and then !/s in. "The various minerals are then looked 
for, regarding all such as impurities. The paper is further illustrated with figures of 
the likely mineral constituents (J. Roy. Mic. Soc.). Onbe Rk. 0: 


Clay products situation throughout Canada. Howk1Lis FRECHETTE. Contract 
Rec. & Eng. Rev., 38, 188(1924).—A review of mfg. and market conditions. in 
the chief clay working centers of the Dominion based on personal visits paid in a recent 
survey by F., Chief, Ceramic Division, Mines Branch, Department of Mines, Ottawa. 
He also deals with some of the troubles which brickmakers experience particularly the 
fuel problem. Natural gas, a very cheap fuel, has been a wonderful asset to the clay 
working industries of Medicine Hat and Redcliff, which could not otherwise operate at 
all. The action of the Saskatchewan Government in establishing a ceramic laboratory 
and providing a consulting ceramic engineer has been a great assistance to the clay 
manufacturers of the province. OeP RO! 

Electrical precipitation of solids in stack gases. SCHROEDER. Feuerungstechnik, 
12 [9], 65(1924).—Groups fuel losses through the stack under three headings (1) Radia- 
tion and conduction, (2) escape of gases of imperfect combustion such as CO, (38) direct 
loss of fuel in form of soot, coke and ash particles. Tests on different types of boilers 
showed the loss under (3) to run from 10.6% to 29.7%. F. A. W. 


Kaolin as a filler in paper making. ANon. Indus. Australian and Min. Stand., 
71, 4(1924).—If china clay contains more than 2% of sand it is not suitable for use in 
paper making; in case of coated papers, the proportion of sand must not be greater than 
0.1%; in fine grades of paper sand must not be more than 0.25%; in printing-paper the 
sand in the clay must not exceed 0.5%. Kaolin, added in moderate amount, makes 
paper more supple and facilitates its finishing; makes it more opaque and better suited 
for printing purposes; but clay added in too large proportions renders the paper soft 
and only slightly resistant to folding or crushing. Rigid rules for filling materials can- 
not be established, owing to the complication of factors that affect their application and 
which have a great influence on the proportion of the filling materials that remain in 
the manufactured paper. Phe ©: 

Asbestos in the Union of South Africa. A. T. Jupce. Chem. Met. and Min. 
Soc. of S. A., 24, 84(1923).—Four different varieties of asbestos are mined in the Union: 
The serpentine form of asbestos, known as chrysotile (a hydrated magnesium silicate, 
characterized by its high magnesium and water content); the amphibole varieties, 
crocidolite ( a silicate of iron and sodium); amosite (a silicate of iron with little or no 
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sodium); tremolite and asbestic (which are silicates of calcium and magnesium). This 
article is well illus. OR RO 


PATENT 


Process of manufacturing antifriction bearings and compounds. Cart ScHMIDT. 
U. S. 1,482,414, Feb. 5, 1924. Process of manufacturing an antifriction bearing com- 
position of a magnesia cement, consisting in mixing magnesiumoxyde (magnesia usta) 
with wood pulp previously soaked with oil, and chlormagnesialye, the resulting paste 
being dried to a cement of great sliding ability. 


BOOK REVIEW 


_ The Art of the Chinese Potter. R.L. Hopson anp A. L. HETHERINGTON. New 
York. Alfred Knopf, 1924. $50.00. One edition limited to 500 copies for the United 
States. There will be no reprint in any shape or form. 

This volume of 192 examples of pottery dates from the Han Dynasty to the end 
of the Ming. The 53 colored plates and 100 half-tone plates are selected, described 
and with an introduction by R. L. Hobson, Keeper of the Department of Ceramics and 
Ethnography, British Museum, author of ‘‘Chinese Pottery and Porcelains,”’ etce., and 
A. L. Hetherington, author of ‘“The Early Ceramic Wares of China,” etc. The intro- 
duction gives a short account of the general development of the potter’s art in China 
from about 200 B.C. to 1644 A.D., including certain observations based on knowledge 
recently acquired. The color plates are so good that the collector may compare his 
specimens with them and note important or minute differences. Each plate has oppo- 
site it a detailed description of the body, glaze, decorator, its height, its historical placing, 
and its owner. Such reproductions as these are the next best thing to living within 
easy reach of the few museums which have large collections of the originals. The study 
of ceramics is greatly vitalized in this way for those living at a distance. This book 
with the text of Mr. Hobson’s ‘Chinese Pottery and Porcelain,’’ are of inestimable 
value to the collector, the teacher, and the student. Mr. Hobson invites fine artistic 
judgment with a thorough historical knowledge. The binding is of striped dull blue 
and dull orange colored paper, with white velum back and corners and gold lettering. 
The volume measures 8 by 111!/2 inches. Mary G. SHEERER. 
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A study of colored glass from Saint Remi church at Reims. G. CHESNEAU. 
Comptes Rendus., 178 [10], 852-54(1924).—An article interesting for the history of 
the technique during the middle ages. The glass from St. Remi is compared with glass 
of the same color from the Cathedral at Reims which was so much destroyed during 
the war. ‘The St. Remi glass is a century older than the Cathedral glass. The anal. 
follows: 


Blue glass Red glass 
St. Remi Cathedral St. Remi Cathedral 
SiO» 50.10 53 .90 54.10 | 53 .50 
TiO,» Trace 0.20 0.10 Trace 
SO; ‘Trace 0.20 0.10 Trace 
Ig. Loss 0.30 0.40 0.50 0.40 
. AlsO3 4.30 3.90 3 .30 3.00 
CaO 18.60 19.30 16.60 17 .80 
MgO 4.70 4.10 4.70 6.10 
K2,0 16.70 12.20 15220 15.00 
Na2,O 2.60 1.90 1.90 1.80 
PbO 0.10 Trace 0.10 0.03 
BO; 0.08 0.02 0.10 0.03 
Coloring Agents 
CuO > 0.08 0.A3 0.20 0.13 
CoO 1.03 O*2Z5 0.20 0.13 
Mn;30,4 0.63 3.03 122 0.86 
FeO; 0.95 0.79 1.90 0.84 
Total 100.17 100 .32 99 .72 99 .46 


Excepting the coloring agents, the compns. are very close. It is safe to say the raw 
materials for the two batches were the same. ‘The workshops which made the glass, 
a century apart, had the same origin. ‘The blue glass from the Cathedral has a violet 
tint, while the St. Remi blue is noted for its purity of shade. The CoO is 4 times as 
abundant in the St. Remi as in the Cathedral, while inversely the Mn;3QO, is 5 times as 
abundant in the Cathedral as in St. Remi. Zhe red glass studied in section shows a 
marked difference in the method of manuf. ‘The glassmakers of the middle ages made 
the red glass by gathering white glass and covering it with a coating of enamel made from 
Cu. The Cathedral shows only one coating of red enamel on white glass. The St. 
Remi shows 5 layers of red enamel which are thinner and of a clearer shade and show 
numerous defects produced during the drawing of the mass and seems to denote an 
enamel more fluid than that used in the Cathedral. The Cathedral glass is a deeper 
red and the enamel is much more uniform. Ws 
Colored Ceramics of Assur. J. Gr. Keram. Rund., 32, 161—2(1924).—Ancient 
ceram. art is described from Assur as was revealed by specimens excavated from this 
locality. . HzGS 
Shape of clay wares and their etymology. SHinzo Osuxa. J. Jap. Cer. Assoc., 
32 [873], 21-26(1924).—The author has long investigated on the etymology of Jap. 
and Chin. words for ceramic wares. Some of the results are given with many illus- 
trations. i hse 
Experiment on raw lead glaze. TaKEo OsHipa. Tokio Indus. Lab. Bul., 18 
[3], 8383-48(1923).—1. Exptl. formula of the glaze-——61 formulae of raw lead glaze found 
in lit. have been tried in the expt., using white lead as the source of lead. 2. Procedure 
of expt.—Each batch of about 300 g. was mixed with 700 cc. of water and ground for 
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5 hrs. The glaze was applied on cups of feldspathic faience which was composed of 
25 washed Kibushi (plastic shale), 25 Shiraetsuchi (kaolin), 15 feldspar and 35 quartzite 
grog, biscuited at cone 6a and partly painted with cobalt blue, chrome green and chrome 
pink. The cups were then glost-fired at cones 010a, 05a, la and 6a. 3. Results.— 
Resuits are shown in a table. Picking out those glazes which matured bright at two 
temps. and have not crazed within 2 years, we have 


; Average chemical formula 
Cone No. Average of PbO K20 CaO ZnO AleOs SiO2 


010a and 05a 3 glazes 1.00 a: i at 0.09 1.32 
05a and la 3 glazes 1.00 2, re e 0.17 1.28 
1 glaze 0.70 34 0.30 - 0.10 1.30 

3 glazes 0.90 0.03 0.70 a O23 27 

5 glazes 0.80 0.02 0.14 0.04 0.14 1°26 

18 glazes 0.70 0.06 0.19 0.05 0.19 1.49 

la and 6a 9 glazes 0.60 OniZ 0.17 Oa iE 0.23 1.73 
4 glazes 0.50 0.20 0.10 0.20 0.30 Dr) 

1 glaze 0.40 0.20 0.10 0.30 0.30 2.10 


Generally speaking, raw lead glaze seriously affects the underglaze color and has a dis- 
agreeable yellowish tint due to high content of lead; it is liable to produce flaws and is 
too fluid. | Sid. 

Preparation of substitutes for Chinese blue called ‘“‘Gosu.’”’? Ko Isur. Rept. 
Pottery Lab. (Kioto), [2], 1-28(1923).—1. Introduction—At present, the Chinese 
cobalt ore called ‘“‘Gosu’”’ which has long been the most important underglaze color in 
the Orient is scarce and, moreover, it requires tedious treatments for refining. A few 
years ago, H. Ueda, head of the lab., studied on its substitutes and patented a process 
in which coloring metals are pptd. as cyanogen compds. (Jap. Pat. No. 31,722). The 
paper relates to the systematic study on the patent. 2. Body and glaze.—A porcelain 
body composed of Amakusa (semi-decomposed liparite) 65, feldspar 15 and Gairome 
(plastic kaolin) 20, and a glaze 0.178 KO, 0.065 NazO, 0.748 CaO, 0.009 MgO, 0.483 
Al,Os, 4.73 SiOz. were used. 3. Chem. reaction and process of prepg. the artificial color.— 
(a) CoFe(CN)s, MnoFe(CN)s and NizFe(CN).s were pptd. from solns. of CoCl:.6aq, 
MnSO,.7aq and NiSO,.7aq resp. with K4yFe(CN)..3aq. (b) K3Fe(CN).5 was used in- 
stead of KyFe(CN)..3aq. The ppts. were washed, dried, ground, and proportioned. 
The mixt. was then ignited to remove its plasticity. 4. Comparison of cobalt ferro- 
cyanide and ferricyanide.—A color consisting of 51.68 Korean kaolin and 48.32 cobalt 
ferrocyanide proved to be a little superior to that consisting of 46.06 Korean kaolin 
and 53.94 cobalt ferricyanide. 5. Muxt. of ferrocyanides of Co and Mn or Ni.—Ni 
produces a shade of bluish black or blackish grey. Its action is more violent than that 
of Mn. Nice purplish indigo was developed with compds. of 44.46—50.05 Korean kaolin, 
41.58-46.80 Co ferrocyanide and 13.96-3.15 Mn ferrocyanide, when fired at cone 11 
with reducing flame. 6. Muxts. of Co, Mn and Ni: ferrocyanides.—Among 21 batches 
tried, the following gave the best results: 


Batch pei Co2Fe(CNe6) MneFe(CNe) NizxFe(CN)6 Color produced 

MNis 49 .62 46 .41 0.75 3.19 \ Bright purplish indigo 
MNiz 50.43 rea 0.80 ayaa 

MN, 43 .22 40 .42 13 .58 Z5h5 Nice indigo-blue, very close 
MN¢é 44.14 41.28 13387 O74 to that of native ‘‘Gosu’”’ 
MN, 46 .37 43 .35 7.28 2.98 


MN; 38 .76 36 .25 Aa s O62 Dull blackish blue 
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7. Further correction of color.—Varying amts. of Zn2Fe(CN)., ZnO, FeCrO. or Znu- 
(OH)sCrO, were added to the artificial ‘‘Gosu’? MN, to remove its purplish shade. 
Mixt. of 93.42% MN; and 6.58% Zn(OH)sCrO, gave a nice result. The latter compd. 
is obtained by boiling mixed solns. of Zn(NOs3)2 and KeCr.O7. Sek 
Experiment on the Tenriuji-Celadon glaze. Ko Isamu. Report Pottery Lab. 
(Kioto), [2], 55-73(1923).—1. Iniroduction.—YTenriuji is a kind of Celadon having a 
shade of deep green or slightly yellowish green. The glaze must be transparent, bright 
and free from crazing. 2. Basal glaze and body.—It is known that iron glazes rich in 
potash and poor in lime favor the production of Kinuta-Celadon which has indigo 
shades while those rich in lime tend to produce Tenriuji-Celadon which has green shades. 
pecofee oe A1,0;.3.0-4.0 SiO, have been 
tried, adding 3.5 ferrous silicate and 0.05 chromium oxide to 100.0 batch of each basal 
glaze; ferrous silicate was prepd. by htg. a mixt. of 1 mol. FeO and 3 mol. SiO, to cone 
11 with reducing flame. Body was composed of 60 Amakusa, 15 feldspar, 25 Gairome 
and 2 ferric oxide. 3. Glazing and firing.—Wares were dipped in or poured with pretty 
thick glaze, dried thoroughly and, then coated with thicker glaze slip containing Funori 
glue by means of a brush. The latter treatments were repeated 2 or 3 times more. 
Glaze must be crushed to pass through a !/;,” mesh sieve and then ground 20 hrs. in a 
pot mill. After glazing, the wares were fired at cone 9-10 with reducing flame of wood. 
0.2K20 
(eCsO 
Al,03.4.0SiO2 and was composed of 21.0 limestone, 14.6 feldspar, 58.0 Amakusa and 
6.4 silica. The color was bright light green. 4. Effect of chromium oxide as auxiliary 
colorant.—Chrome green is not affected by the nature of flame. Therefore, chrome 
Celadon is widely made by adding chromium oxide in its glaze or body, though it appears 
mean and is deficient of brightness on account of its turbidity. However, its slight 
addn. as described in 2 is desirable, because it makes the Celadon deep green. Expt. 
has proved that 0.05 chromium oxide to 100.0 basal glaze is the best proportion. 5. 
Effect of rutile as auxiliary colorant.—Addition of 0.20—0.30 rutile to 100.0 glaze VI and 
3.5 ferrous silicate produced nice green, while 0.40—0.50 rutile gave good yellowish 
green. 6. Effect of manganese carbonate as auxiliary colorant.—Celadon glazes contg. 
mattganese carbonate are deeply affected by the nature of flame. However, those com- 
posed of about 4.5 manganese carbonate, 3.5 ferrous silicate and 100.0 glaze VI gave 
excellent green Celadon when fired in perfectly reducing atmosphere. S. K. 
Manufacture of calcareous faience from Terayama white clay and Iwaki shale. 
JrROKICHI KUMAZAWA AND TAKEHIKO Uxisu. The Tokio Industrial TLab., Bull. 
18 [3], 1-32(1923).—Terayama white clay is a fine siliceous clay produced at Terayama 
Izuminura, Enyagun in Tochigi Prefecture as decompn.-product of liparite. Its anal. 
is: Loss on ig. 5.66, silica 79.25, alumina 14.16, ferric oxide 0.59, lime 0.19, magnesia 
0.08, potash 0.04 and soda 0.836%. It burns white and melts at cone 2830. On the 
other hand, Iwaki shale, chiefly produced in Akai district of Iwakigun, is a fireclay with 
refractoriness of cone 31-34. Wares made of 30 different compds. consisting of 15-35 
Iwaki shale, 5-30 limestone and 80-35 Terayama white clay were biscuited at 
cones 3a, 5a and 6a and then glost-fired at cone 05a after applying a glaze as 


Therefore, 9 glazes within the range o 


The best result was obtained with basal glaze VI which corresponds to 


0.25Na,0 [{ 
| | : 
O0E0 0.30A1.03 } 3.05i0s. Results, in short, are: (1) The white clay favors 
0.10CaO | 0.5B203 
0.55PbO_ | 


shivering, no compd. being safe for 3 biscuit temps., though several were free from 
shivering at each temp.; (2) Iwaki shale cannot be used for pure white ware. ‘The 


CERAMIC ABSTRACTS 2r3 


authors exptd., at the same time, on 24 different compds. consisting of 20-35 Tokiguchi 
Gairome (plastic kaolin), 5-30 limestone and 75-35 Terayama white clay in the similar 
way with the result that those with the propns. as 25:15:60, 30:10:60, 30:15:55, 
30:20:50 and 35:15:50 give excellent results for any of the 3 biscuit temps. Suk. 


Experiment on the manufacture of leadless overglaze colors. JiKEr UEDA. 
Rept. Pottery Lab. (Kioto), [2], 29-54(1923).—1. Introduction.—The paper relates 
to the elimination of lead with bismuth. 2. Manuf. of leadless fluxes.—(a) Flux 
composed of bismuth oxide and silica. Essential constituents of lead fluxes are lead 


oxide and silica. But similar fluxes as Bi.O3.(1-3)SiO2 are too hard. (b) Flux composed 


Na2O Pee” ‘ 
of bismuth oxide, alkali and silica. Flux eet 598iO»z is still too hard and, more- 


over, is useless for ferric oxide red as its high content of alkali badly affects the color. 


° ° ° . ° °4° KO 3B.03 
(c) Fluxes composed of bismuth oxide, boric acid, alkali and silica. Flux BO, 2Si0, 


‘is pretty good for blue, green and black colors, although it is too sol. in water. Flux 
sre cae is better, as it is less sol. (d) Fluxes composed of bismuth oxide and 
boric acid. ‘The author has got best results with these fluxes. Flux I BipO ;.3B.0O; is 
suitable for blue, green and yellow colors. Flux II. Bi,O3.4B2O3 is suitable for red and 
black colors which require high propn. of colorants. Both fluxes were prepd. by melting 
batches composed of boric acid and bismuth oxide or subnitrate in biscuited crucible 
of chem. porcelain which had an aperture in its bottom. 38. Manuf. of leadless over- 
glaze colors.—(a) Blue color. A nice blue color was obtained when 100.0 Flux I was 
mixed with 10.0 blue stain which had been prepd. by htg. a batch consisting of 25 cobalt 
oxide, 50 aluminium hydroxide and 25 aluminium sulphate at cone 10 or higher. (0) 
Green color. A green of medium intensity was produced with a color consisting of 100.0 
Flux I and 7.0 chromium oxide. (c) Yellow color. An orange yellow color was ob- 
tained when 10 am. uranate was mixed with 100 Flux I. A colorant obtained by ig- 
niting a batch as 16.0 stannic oxide, 32.0 antimony oxide, 52.0 bismuth oxide and 2.0 
ferric oxide at about 700°C produced a very nice yellow when it was mixed with 10 
times Flux I. (d) Red color. Best propn. of Flux II and ferric oxide is 80.0:20.0. 
Black shade in the red owes to the quality of the oxide. It is best corrected by adding 
10 alumina to 100 ferric oxide. Excellent result was obtained when carbonates of Fe 
and Al were pptd. from a mixt. of acidified soln. of FeCl; and aq. soln. of Aly+(SOx)s.- 
18 H.O with sodium carbonate soln. It has to be thoroughly washed, dried and ignited 
at about 750°C in oxidizing atmosphere. On the other hand, mixed soln. of Fe(NO3)3.- 
9H:O and Al(NO3)3.8H2O may be treated with ammonia. Jatter process is much more 
simple. (e) Black color. ‘The best result was obtained with a color consisting of 20.0 
‘stain and 80.0 Flux II. The stain was prepd. by igniting a mixt. of 40.0 cobalt oxide, 
20.0 ferric oxide, 20.0 manganese oxide and 20.0 chromium oxide at cone 10. S. K. 


Gift of a collection of Japanese ceramics. ANON. Bull. Met. Museum Art, Jan., 
1924.—The Brinkley collection of Japanese Pottery given to the Museum in memory 
of Charles Stewart Smith has been one of the chief prides of the Museum. This has 
just been augmented by the gift of another collection from Mrs. V. Everit Macy. The 
second collection is equal to the first in merit and importance and is different enough 
in composition and detail to complete the series, and fill in the gaps. There is now no 
other collection that can rival it even in Japan. AA. A. 

A neo-Attic marble vase. ANon. Bull. Met. Museum Art, Jan., 1924.—A recent 
and important acquisition in the Classical Department of the Museum is a large marble 
vase decorated with dancing women in low relief, a product of the art of the early Roman 
Empire. Large marble vases with ornamental reliefs must have been very popular 
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in Roman times for a great many have survived. Examples particularly close to ours 
are in the Museum of the capitol and in the Vatican. The three most famous are in 
the Louvre, the Capitoline Museum, and in Naples. Artistically our example ranks 
as one of the finest known and demonstrates the high level attained during the early 
Roman Empire in the decorative field. A. A‘-A. 
Windows of old France. CHARLES J. Connick. International Studio, Jan., 
1924.—The character and artistic influence of Abbot Suger seen in stained glass of 
Cathedrals of Saint Denis and Chartres. This article is continued in the Feb. number. 
“A. A. A. 
Old China from Chelsea. Mrs. Gorpon SraBLEs. International Studio, Feb., 
1924.—-This is an interesting story of the wealth of artistic figures produced in one fac- 
tory in England in a few years, nearly 2 centuries ago. ANE Ae 
Gifts from the Carnarvons. ANon. Bull. Met. Museum of Art, Dec., 1923.— 
Following Lord Carnarvon’s tragic death it was found he had given to the Museum a 
very valuable latiform vase of opaque glass, of a delicate turquoise blue color, the rim 
mounted in gold and bearing on the side an inscription dating the vase to the reign of 
Thutmose III of the XVIIIth dynasty. It is one of the most important examples 
of Egyptian glass making and is the chief point of interest in the Museum collection 
of that period. The Countess of Carnarvon has given the superb alabaster (aragonite) 
vase 151/, inches in height, bearing the name of King Merneptah of the XIXth dynasty. 
One of 13 such vases found in 1920 in the Valley of the Kings, by Lord Carnarvon and 
Howard Carter. Another gift, through the generosity of V. Everit Macy is a very rare 
piece of Egypto-Syrian enameled glass, the known specimens of which precious objects 
number only 400 including fragments. In the Arabic Museum at Cairo there are 68 
specimens and the next largest collection is owned by our Metropolitan Museum. 
This last acquisition is a magnificent specimen of the rarest type of Egypto-Syrian 
glass, a sweetmeat bowl in the form of a tall standing cup with intricate patterns deli- 
cately wrought in red, blue, green, yellow and white enamels and in gold. The glass 
is rather thick showing characteristic air bubbles—Early 14th Century. A.A. A. 
Mosaics old and new. F. E. WaSHBURN-FREUND. International Studio, April, 
1924.—A story of the modern revival of the greatest art of the early Christian era. 
A. A. A. 
Color measurements. L. A. Jones. Am. Dyestuff Rept., 13, 121-81(1924).— 
About 2 pages of exts. are quoted from the report of the Colorimeter Committee, Optical 
Soc. Am. Many technical terms for the different attributes of color are defined from 
a modern point of view. Spectral energy, spectral photometric transmission and den- 
sity, hue sensibility, and satn. sensibility are illustrated by graphs. The Nutting mono- 
chromatic analyzer and the Eastman universal colorimeter are illustrated and described. 


LW. Reta?) 


Cement, Lime and Plaster 


On the properties of cemer's for paving. Kuicut Koyama. J. Jap. Cer. Assoc., 
31 [372], 400-6(1924)—Jap. Specif. of Port. cement are criticized for its use in 
paving. Italian Soliditit cement, analyzing as silica 34.27, alumina 11.87, ferric oxide 
5.00, lime 42.40, magnesia 0.68, potash 0.51, soda 2.99, sulphuric anhydride 1.38, sulphur 
0.01 and loss on ig. 2.80%, was used in some exptl. road in Tokio and Osaka whose 
result is not yet reported. S. K. 


Enamels 


Studies growth of gray iron. T. E. Huiy. Foundry, 52 [7], 253-4(1924).— 
The first growth of cast iron is due to occluded gases, which being liberated under press., 
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cause deformation of the graphite crystals. This opens up avenues for the entrance 
of oxygen to the iron. ‘The second stage of growth is due to oxidation of iron silicide. 
As the point of max. growth is approached, some free iron is oxidized. M. E. M. 


Glass 


Making Fourcault flat glass at the Fairchance factory. J. M. Hammer. The 
Glass Worker, 43 [27], 9(1924).—The first Fourcault flat glass made east of the Missis- 
sippi is at the plant of the Quertinmont Glass Co., Fairchance, Pa. Four machines 
are in operation on glass from single strength to 42 oz. The distance from the tank 
to the cutting table is 18 ft. The glass is drawn through a clay guide and pulled upward 
by asbestos rollers to the cutting off floor. Sheets range from 72” to 78” long by 54” 
wide. Modern equipment is used throughout. Rk. J..M: 

The glass container and public welfare. J. G. JENNINGS. Glass Container, 3 
[6], 5-7(1924).—One of the arguments made before the Interstate Commerce Com- 
mission in the pending Food Packer’s Classification Case showing conclusively why 
the rates on food products packed in glass should enjoy the same rates as the same 
products packed in tin and other containers. WiC: 

The importance of the milk bottle as a factor in public health. ANon. Glass 
Container, 3 [6], 8, 26, 34(1924).—The glass bottle is a factor no less important than 
pasteurization in protecting the health of the populace. The great reduction in infant 
mortality and many other blessings of pure milk are thus in largest measure due to the 
sanitary milk bottle. The bottle, commonplace as it is in our daily life, and insignificant 
though it may seem to the casual, is a vital protecting agency. Gives a tabulated re- 
port of an investigation made with 60 of the larger cities in the U. S. to det..the per- 
centage of milk sold in glass bottles. WM. CG: 

Glass makes travel safe for those who go down to the sea in ships. ANON. Glass 
Container, 3 [6], 10, 11, 44(1924).—Striking development of powerful lights and light- 
houses in contrast to ancient fires on shore and essential part of glass in this evolution. 

W.M. C. 

On the weathering of bulb glass. SaNncoro TaKxanasui. J. Jap. Cer. Assoc., 
32 [373], 1-5(1924).—In the first part, the results of expts., in which published methods 
of testing glass on chem. behavior of its surface had been followed, are given. 4 glasses 
-with formulae of (1) 0.9Na,0.1.1PbO .6SiO», (2) 1.8Na2,0.0.7CaO .6SiO2, (3) 0.6Na20.- 
2.0B:03.6SiO2 and (4) 0.8Na20.0.4K20 .6SiO2 were used in the expts. The fesults 
were as follows: 


Alkali taken 
up by 150 
ec. of water 
Glass loss which 92°C in 1 hr. per 
occurs when glass 5 g. of glass Devitrification 
ground to pass ground to caused by htg. 
through a No. 20 Blooming of glass pass through glass for 3 hrs. 
sieve is digested beads when they are a No. 25 in an elec. fur. 
in water of an htd. in steam of an ___ sieve, ex- (5-7 hrs. were re- 
autoclave autoclave pressed in quired for cooling) 
4 atm. 6atm. 4 atm. 6 atm. mg. of 
2 hrs. 3 hrs. 2 hrs. 3 hrs. soda 500°C = 600°C 700°C 800°C 
(1) 0.04% 0.10% None Slight 1.52 None Medial Remark- Remark- 
able able 
(2) 0.48% 1.14% Medial Remark- 7.47 None None Medial Remark- 
able able 


(3) 0.60% 5.16% None None 15.93 None None None Medial 
(4) 19.85% 29.07% None None 48.36 None None None Medial 


Crystals due to weathering occur usually on inner surface of the bulb before sealing 
Glass (1) was most insusceptible to weathering, though its crystal was only removed 
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with dil. soln. of HF. Then the app. for testing glass on its resistance to weathering is 
described. It is a wooden box with a door which is heated elec. and has a producer of 
CO, or other gas and a water pan or a drying app. When glasses are put in moist air 
of the app., temps. 30-40°C are most favorable to their weathering. Introduction 
of CO, accelerates it. Glass (1) has been weathered in 3-7 days in the app., while it 
requires 2 months even in rainy season for its testing in ordinary atmosphere. Micro- 
photographs are given. says 6) 

Coloring action of bismuth on glass. Kirsuzo Fuwa. J. Jap. Cer. Assoc., 32 
(373 ], 5-18(1924); cf. Ceram. Abs., 2 [11], 242-4(1923).—282 batches of various glasses 
were melted to find the influence of their chem. compn. on the coloring action of Bi 
compds., with or without addn. of oxidizing or reducing agent. Chem. formulae of 
the glasses were R’20.R"0.8Si02 and R’,0.R”0.0.5B203.3SiOx, where R’ and R” 
represent Na or K and Ca, Mg, Zn, Baor Pb,resp. 1. Basic carbonate of Bi, 2(B10)>.- 
CO3.H,0.—2.5-5% of the carbonate imparts a color which varies from gray to brown 
to most glasses, while the others remain colorless. Generally speaking, the color is 
lightest in borosilicate glasses and darkest in boronless potash glasses. Reheating 
favors the brown coloration, sometimes opacifying the glass. These changes occur 
usually at surface in borosilicate glasses. The brown or gray coloration of Bi glasses 
may be attributed to the formation of colloidal Bi. 2. Bz subnitrate, Bi(OH),NO3.— 
The coloration is generally weaker than in 1, but the difference disappears on reheating. 
3. Basic carbonate of Bi and K nitrate-—Addition of an oxidizing agent as K nitrate 
reduces the coloration, the tendency being observed even after reheating. 4. Basic 
carbonate of B1 and K tartarate-—The reducing agent has little influence upon the action 
of the carbonate. 5. Basic carbonate of Bt and arsenious acid.—0.5-1.0% of arsenious 
acid added to the batches prevents the glasses from being colored by the Bi carbonate, 
though the reheating reduces its influence. 8. K: 

Color imparted to glass by stannic oxide. KirsuzoFuwa. J. Jap. Cer. Assoc., 32 
[373], 18-20(1924).—Amts. of stannic acid required for opacifying various glasses 
are given. 


Formula of glass Stannic acid Appearance of Appearance after 
added. (%) glass reheating 
1.38Na:,0.CaO .6Si02 2520 Transparent Transparent 
1.38K20 .CaO .6SiO»2 30.0 Transparent Transparent 
1.8Na.0.MgO .6Si02 20.0 Light bluish and opal Light bluish and opal 
1.3Na,0.MgO .6SiO2 30.0 Opal Opal 
1.8K,0.MgO .6Si02 10.0 Like Alabaster Like Alabaster 
1 .38Na,0 .ZnO .6Si0,2 2520 Transparent Transparent and_iri- 
descent 
1.3K.20 .ZnO .6Si0, 40.0 Transparent Transparent and _iri- 
descent 
1 .3Na.0 .BaO .JSiO2 ZoL0 Transparent Transparent 
1 .38Na,0.BaO .6Si02 30.0 White and opaque White and opaque 
1.3K,0 .BaO .6SiO2 30.0 Transparent Slightly iridescent 
1 .8Na.0 .PbO .6SiO2 20.0 Greenish and opaque Gray in surface 
1.38K20.PbO .6Si02 20.0 Opaque Opaque 
ia 


On the waste gases of tank furnace. Hripko Iwar. ‘The Asahi Glass Co., Bull. 
[9], 37 pp.(1923).—Elaborate expts. on the waste gases of the Siemens regenerative 
tank fur. at the Tsurumi plant of the Co., manufacturers of window glass, are described. 
Reversing of air and producer gas currents occurred every 20 min. Results: 1. Temp. 
of the waste gases —The av. temp. at the outlets of air regenerators, the inlet of air valve, 
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its outlet, the middle of flue and the foot of stack were 466°, 432°, 330°, 316° and 301°C, 
resp. 2. Compn. of the.waste gases.—Anals. of the hot gases, expressed in volume %, 
at the inlet and outlet of the air-reversing valve were: 


CO2 Oz No H2O 
At the inlet 9.9 aed | faves, 15S] 
At the outlet pases 6.2 | 74.0 12.0 


3. Amt. of the waste gases, leakage of air at the valve and calcn. of air excess —Amts. of 
the gases at the in- and outlets of the valve were 12.73 and 15.97 1. per kg. of coal, resp. 
The leakage of air at air valve was 25.4% in volume. Excess of air was 39.6%. 4. 
Calcn. of the waste heat.—Heat of the waste gases at the inlet of air valve corresponded 
to 39.5% of that generated by coal, taking the latent heat of aqueous vapor in calcn. 


: Sik 
Properties of pitch used in working optical glass. F. W. Preston. Trans. 
Optical Soc., 24, 117-40(1923). Ep. Cate 2 Ax) 
PATENTS 


Glass-feed mechanism. Joun Rav. U.S. 1,491,067, Apr. 22. The combination 
with a glass tank, of a glass discharge spout into which the molten glass is adapted 
to pass, said spout being provided a 
with a receiving chamber, a feeding J 
chamber sepd. therefrom by a parti- 
tion having a feed opening there- 
through, a float valve for opening 
or closing said opening, a plunger 
chamber positioned adjacent said 
feeding chamber and communicating 
therewith. through a plurality of AN 
passageways, one above the other, a Up . = = SS 
plunger adapted to be reciprocated 
within said plunger chamber for forc- 
ing the glass through an orifice in the 
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bottom thereof, and means for main- sa , 
taining the glass contained in said 1p mtinee 
BY, 


plunger chamber at a high tempera- 
ture, said means comprising a space between the ends of said spout and wall of said 
chamber, and.a nozzle for engaging a flame therein for heating the glass contained 
As in said plunger chamber to a high 

A Be f temp. substantially as described. 
26. 4 Glass feeder. RiIcHARD LA 


IETS France. U. S. 1,490,930, Apr. 22. 
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U. S. 1,492,975, May 6. 





CERAMIC ABSTRACTS 


Means to produce charges of 
hot glass.‘ LEONARD D. SouBIER. 
U. S. 1,490,946, Apr. 22. The 
combination with means to flow a 
stream or column of molten glass, 

_ of a pair of forming rolls provided 
with recesses in their peripheries 
arranged to embrace the- flowing 
glass, and means to supply burning 
gas to envelop the glass as it passes 
between the rolls. 

Process and apparatus for 
making sheet glass. Joun H. Fox. 


The process of making sheet glass which consists in conduct- 


ing molten glass laterally from a relatively large body rolling or sizing the sheet to 


uniform thickness, fire finishing the 
upper surface of the sheet as it moves 
forward, turning the sheet to bring 
the upper surface down and its other 
surface up and then fire finishing such 
other surface which is not up, all dur- 
ing the continuous forward movement 
of the sheet. 

Machine for working on glass. 
WALTER J. LEVERIDGE and PAuL 
ScHWERIN. U. S. 1,492,602, May 6. 
A machine for inserting wires into 
glass rods comprising a mold recep- 
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tacle for the rods, means for heating the rods, lever mechanism for feeding the 
wires up to the rods, a second lever mechanism for slowly forcing the wires into the 
rods, cam mechanism for cutting off the wires a definite distance from the points of in- 
sertion and after insertion, and lever mechanism for ejecting the rods with the wires 


inserted into said receptacle. 
Glass-drawing machine. 


ARTHUR HovussIERE and JuLes Hovussiere. U. S. 


1,491,749, April22. A glass drawing machine including a holder, a carriage movably sus- 
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Glass-manufacturing machinery. SamurEL E. WINDER. 


pended from said holder, station- 
ary jaw members detachably con- 
nected to the carriage and mounted 
for adjustment thereon, movable 
jaw members supported by the 
carriage and adapted to be moved 
toward and away from the station- 
ary jaw members, screw members 
- loosely connected with the carriage 
and having engagement with the 
movable jaws whereby adjustment 
of said screw members will move 
the movable jaws toward and 
away from the stationary jaws. 
U.S. 1,491,369, Apr. 22. 






In a glass molding machine a rotatable table, a brake drum fixed to and concentric with 
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said table, an arm rotatably mounted on said machine coaxially with said table, a pin 
mounted on said arm, a member pivoted to said machine adjacent the periphery of said 
drum, a brake band encircling said drum, one end of said band being fixed to said ma- 
chine and the other end being fixed to said member, a plate pivoted to said machine . 
coaxially with said member and extending across the path of motion of said pin, and 
resilient adjustable means preventing the rotation of said plate away from said path 
of motion without rotating said member. Ina glass molding machine, a rotating mold- 
ing mold table and rotating blowing mold table, a plurality of molds on each of said 
tables, means: for rotating intermittently each of 
said tables, the edges of said blowing mold table 
projecting over the edge of said other table, whereby 
as said tables are actuated one of the molding molds 
comes to rest immediately under one of said blow- 
ing molds in the elevating position, means for suc- 
cessively elevating glass means from said lower 
molds to said upper molds when they are in the 
elevating position, said elevating means comprising 
an elevating member, means for passing said member 
downwardly through a blowing mold before said _ ,, 
member reaches the elevating position, means for 
lowering said elevating means onto said glass mass 
after the mold comes to rest in the elevating posi- satis 
tion, means for then elevating said member while “gai 
supporting said glass through the blowing mold, in 
combination with means for blowing said glass mass 
in the blowing mold while still supported by said 
elevating means and as said mold is being moved 
to other positions. In a glass molding machine 
means for transferring molded articles from said machine, said means comprising a 
lever mounted for rocking in a horizontal plane, rocking means connected to said 
lever, clamping means fixed to one end of said lever, a second lever mounted on said 
lever and for horizontal rocking, means for opening and closing said clamp fixed to one 
end of said second lever operable as said lever is rocked, means fixed to said machine for 
rocking said-second lever as said first mentioned lever is rocked in one direction, and 
other means fixed to said machine for rocking said second lever as said first mentioned 
lever is rocked in the other direction, and means for locking said clamp in its closed and 
its open positions. 
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Heavy Clay Products 


Quality of common brick manufd. in Japan. SakuHEI Kopayasni. J. Jap. 
Cer. Assoc., 32 [374], 57-68(1924).—In Jan., 1922, the Brick Committee of the Engineer- 
ing Stand. Comm. of the Jap. Govt. resolved to investigate on the quality of common 
brick manufd. in the country and, thereafter, 115 kinds of common brick made by 18 
works have been tested in the Tokio Industrial Lab. . The author summarizes the re- 
sults obtained by Mr. Maruta and Mr. Nakai. Conclusions are: 1. Crushing strength 
of common brick manufd. at a plant increases as their absorption decreases. Absorp- 
tion is, however, never a measure of crushing strength for brick manufd. at different 
works. 2. The crushing strength-absorption curve indicates that Japanese brick 
can be classified in (1) those with crushing strength over 350 kg., (2) those with the 
strength from 350 to 200 kg. and (3) those having the strength under 200 kg. per sq. cm. 
Absorption of class (1) is less than 9% for brick of Western districts while it is within 
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14% for those of Eastern districts. Absorption 
of class (2) is 9-14% for Western brick and 14-18% 
for the Eastern. ona es 


PATENTS 

Brick kiln. HENRY WEBSTER. U.S. 1,491,180, 
Apr. 22, 1924. Ina kiln, the combination of 
a firing chamber, means for firing said chamber 
along the sides thereof, a main flue, another cham- 
ber having a solid, permanent wall between it 
and the first chamber, a space between the two 
chambers having a valved connection between it 
and the main flue, and direct communication 
with the one chamber, and valved connection 
with the other chamber, said other chamber hav- 
ing likewise a connection with the main flue. 

Device for handling and arranging brick. 
HALVER R. StraicHt. U.S. 1,492,864, May 6. 
In combination, means for conveying a continu- 





ously moving row of brick, a conveyor having 
a series of equidistant and transverse grooves 
capable of being moved transversely with re- 
spect to the row of moving brick, means for 
automatically and intermittently advancing 
said conveyor, a pivoted conveyor for trans- 
ferring the brick from said moving row to 
one of said receiving grooves, automatic 
means for swinging the free end of said 
pivoted conveyor to transfer brick to an 
adjacent groove when the first said groove 
has become filled, and means for returning »- 
the transfer conveyor to its original position 
of movement simultaneously with the advance 
of the said transversely moving conveyor. 
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Refractories as =; Ao 
LJ} Cm Se 
= E2076? 


Determination of thermal conductivity 
of refractories. M. HERSEY AND E. Brirz- 
LER. J. Wash. Acad. Sci., 14, 147(1924).—The condy. was detd. using the same type 


as 49 


Ke 
of heaters as had been done in previous work. The condy. was calcd. rere where 


i —t 
H = heat flow through area A and G = temp. gradient and this is Gp = 1 where 
x 
«* = thickness of layer of brick between two isothermal planes 4 and . G may be cal- 
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culated by G=G»p ( 


ht + hb 
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Georgia fire brick were obtained and found to be for Hytex 0.0029 (cgs.) at 260°C 

and 0.0027 (cgs.) for Georgia at 945°C and 0.0019 at 290°C. Seas 





» t; and tare hot and cold face temp., respectively. The values of Hytex and 
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Texture and heat conductivity of refractory stone. M. Jaxon. Z. Ver. deut. 
Ing., 67, 126—7 (1923); cf. C. A., 16, 2187.—The differences reported by various observers 
_ (references to which are given) in the heat condy. of MgCOs, some values differing 20- 
fold, can be explained by differences in cryst. texture. It should, therefore, be possible, 
by suitable mixing and heat treatment, to control the heat condy. and temp. coeff. 
of ceramic products. In this connection the condy. can be increased by the addn. of 


graphite (cf. Ann. chim. phys., 25, 1387(1912)). CVC DMCC A 
BOOK 
Refractories for Electric Furnaces. 2nd ed. Columbia Univ., New York: Am. 
Electrochem. Soc. 96 pp. $1.00. (CA) 
PATENTS 


Refractory lining for metallurgical purposes. Epwin W. Hate. U. S. 1,492,685, 
May 6. As an article of manuf., a container for molten metals and other mote 
the portions of the lining of which container most liable to be 
exposed to the destructive action of the molten materials and fF 
gases are faced with bricks made of an alloy containing chromium. 

Refractory product. ArrHur P. Tayitor. U. S. 1,491,567, / 
April 22. As a new article of manuf., a refractory product con- “ 
sisting substantially of diaspore and kaolin and having a fusing point greater than 
cone 35, substantially as described: 

Refractory article and process of making the same. HucuH S. Cooper. U. S. 
1,491,224, Apr. 22. A refractory article consisting of zirconia bonded by relatively 
fusible impurities therein, said impurities being present in amounts not substantially 
impairing the refractory properties of the article. 





Whitewares 


Suspension insulator for trolley lines of industrial railways. F. BIELEFELD. 
Elek. Zeits. [1], 6-8(1924).—A new type of porcelain insulator D. R. P. 325,488 de- 
signed for mine trolley wire support combining good insulation with high mechanical 
strength is described. The feature of this insulator is the fact that the suspension pin - 
is anchored within the porcelain by means of an expanding conical shaped head elimi- 
nating cement, the expansion being caused by screwing the tubular suspension pin 
down on an imbedded conical shaped head inserted in the porcelain, thus spreading 
the pin. Jus leedsaed Re 

The umbrella type insulator, new transmission high tension line insulator. W. 
WEICKER. Elek. Zeits. [9], 155(1924).—A new type of pin insulator for voltages up 
to 80 k. v. is described which claims the advantages of a form conforming to the lines 
of the electrostatic field, can be used on short light pins, has a rugged construction, and 
also has a great resistance to temperature changes. ‘These insulators are manufactured 
by Hermsdorf-Schomburg Insulator Co. of Germany in various sizes. J. T. L., JR. 

The 1,000,000 v. testing equipment of the Hermsdorf-Schomburg porcelain in- 
sulator factory of Freisburg (Sa.). O. Naumann. Elek. Zeits. [9], 177—80(1924).— 
The first equipment in Europe for testing up to 1,000,000 v. is described. The plan 
of the Laboratory as well as app. for testing is shown both by photographs and drawings. 
Flash-over photographs at 1,000,000 v. on different types of porcelain insulators are 
reproduced. a et te oe 

The solution of the cement problem in the construction of insulators. ERNEST 
ROSENTHAL. FElek. Zeits. [15], 333-4(1924).—High tension insulator failures are found 
to be largely due to volume changes in the cement. Changes in design of the 
insulator so that the stresses due to this change were distributed and not localized gave 
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considerable improvement in service and in strength tests. Since ordinary Portland 
cement has a thermal expansion coefficient of four times that of porcelain this was de- 
cided to be an important source of trouble. However, when this was compensated for 
by adding a grog to the cement which gave it an expansion coefficient equal to that of 
porcelain no better results were obtained. Curves are given showing volume changes 
in cement over a long length of time and it is concluded that moisture absorption of 
the cement is the controlling factor. By means of adding a pitch composition (Pech- 
smelzkopern) to the cement and heating to a relatively high temperature, the pores 
of the cement are closed and moisture absorption and consequent volume change are 
eliminated. d bist teas Cae be 

Laboratory watch glasses of porcelain. H. Kreis. Schweiz. Apoth. Zitg., 61, 
594(1924).—Watch glasses of white or black porcelain, the manuf. of which K. had 
suggested for use in special reactions, are now obtainable. S. W. (C. A.) 

Industrial filtration. I. British chamber and frame presses. S.G. URE. Chem- 
istry and Industry, 43, 136-41 (1924).—In this survey the following are dealt with: (1) 
types of plates, (2) washing the cake, (3) drying the cake, (4) filter cloths, (5) filter aids, 
(6) closing devices, (7) materials of construction, (8) number of chambers, (9) feeding 
the filter press. ‘The article’is illustrated with 9 cuts of presses and parts. 

EF. -G.Ri (Ce AD? 
PATENT 

Acid-proof cement lining for digesters of sulphite pulp. Naoxr Taxata. U. S. 
1,492,866, May 6. The method of making an acid proof, rapid setting cement ingre- 
dient for use in lining a sulphite pulp digester, consisting in mixing substantially 60 parts 
of white clay, substantially 10 parts of lime, substantially 3 parts of asbestos and sub- 
stantially 6 parts of borax, heating such mixture, powdering the product after cooling, 
and admixing the same with substantially 10 parts of lead oxide powder. 


Equipment and Apparatus 


Peripheral-discharge cylindrical mills. A. W. ALLEN. Eng. Min. Jour.-Press, 
117, 325-8(1924).—Many designs have been made for ball and tube mills using per- 
forated linings, with outer, fine screens, arranged to screen out and discharge the fines 
and return the oversize to the interior compartment of the mill for further grinding. 
Some of these mills have been fairly successful, but difficulties, such as clogging and 
excessive wear of screens and liners have narrowed their field of usefulness. The chief 
disadvantage in such designs is that holes or slots cause weakening of the lining and 
direct contact with balls tends to cause burring and clogging of the openings. An 
important recent development is embodied in the Forrester-Rexman rod mill, in which 
the rods are cradled at two points on cast spiders and do not touch the perforated lining 
at all. The rods are divided into four separate bunches by four compartments in the 
supporting spiders. A trunnion-extension scoop picks up the feed, together with water, 
if wet grinding is practiced, and the material falls onto the rods which roll together, 
supported at two points by the spider liners. The revolving mill causes the usual abrading 
action be.ween the rods. The crushed material falls onto the bottom of the mill and 
passes through the coarse-screen lining, onto a fine screen around the outside. Oversize 
from the fine screen passes back into the inner compartments by special openings. The 
rods wear no more at the two cradle supports than at other points. Clogging and 
wear of screens are much lessened by this design. Be Mak. 

Dust control in crushing plants important. G. E. Lyncuw. Eng. Min. Jour.- 
Press, 117, 165-7(1924).—The control of dust is nearly always a profitable investment. 
It always improves working conditions, with increased efficiency of labor and reduced 
turnover. Very often valuable material is recovered in dust collection. In crushing 
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plants and others producing large amounts, dusting should first be reduced to the lowest 

possible min. and then equipment provided for collection of dust unavoidably produced. 

Study of air currents, ventilation and design of dust collecting equipment are discussed. 
BoM. 

A contribution to the thermodynamics of drying. F. MERKEL. Z. Ver. deut. 
Ing., 67, 81-4, 106-8(1923).—By means of the principles of thermodynamics, involving 
a large amt. of mathematics, diagrams are developed for detg. directly the heat consumed 
and the thermal efficiency of drying processes. Such a method can also be applied to 
heat exchange in general, such as the humuidifying of air, cooling by evapn., the vaport- 
zation of liquid fuels and the drying of air by cooling. CeCe Da (EArt) 

PATENT y 

Excavating machine. THEODORE AULMANN. 
U. S. 1,492,060, April 29. In a device of the ‘AA 
class described, a platform, a movable frame ‘Ai 
on said platform, an excavator member on said 
frame, capable of moving downwardly to the 
floor line to loosen the material to be excavated, 
then upwardly to deliver it to a hopper, means 
for moving said excavator member transversely 
in either direction, pivoted gathering means for 
each side of said excavator member, adjacent to 
the floor, and means for alternately raising and 
lowering said gathering means. 
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Kilns, Furnaces, Fuels and Combustion Yip icy ib 
pe ian 
Sulphur as an index to ash fusibility. J. A. 4 eS 


iad 


Murray. Power, 59 [15], 561(1924).—From 
the results of 1163 detn. made at the Detroit Edison Co. it appears that there is a 
marked relation between the sulphur content of coals and the softening temp. of its 
ash. Although sulphur, in itself, is not the cause of low fusibility, but rather the iron, 
it appears that the percentage of iron as FeO; in coal usually varies with the percentage 
of sulphur. CajaH: 
Coal shortage. ANON. Keram. Rund., 32, 164(1924).—The present coal shortage 
has proved fortunate to the porcelain industry since it has stimulated the investigation 
of more economical firing methods which has resulted in a reduction of fuel cost of 
about !/; below that of the prewar cost. German porcelain is made of domestic kaolin 
and Norwegian quartz and feldspar. Investigations of kaolin washings have shown 
that the materials washed from the kaolins in some cases were more valuable than the 
kaolin itself. This sediment was found to contain radium and is now being used as 
a source of the mineral. Slag from blast furnaces which was formerly thrown away is 
now made into Portland cement. Fine minerals are found in the sediment of kaolin 
washings which produce a porcelain-like body at cones 14 to 16. It is suggested that 
this material be used as a substitute for Norwegian feldspar. He.Gss) 
The utilization of waste heat in the ceramic industry. Orro BRaNnp?T. TJonzind.- 
Ztg., 48, 190-2(1924).—Methods are described for utilizing the waste heat of rotary 
cement kilns for firing boilers. Installations are also described for utilizing the waste 
heat from ceramic kilns for firing boilers and drying ware. H:-G: 8: 
The firing of porcelain by means of masut. ALBERT GRANGER. Céramique, 25, 
167—70(1922).—Experiments were conducted to det. the value of masut as a fuel for 
firing ceramic wares. G. concludes that masut would make a good substitute for wood 
in firing porcelain. The advantages claimed for masut as compared with wood are: 
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greater flexibility, good control of the kiln atmos., and greater economy. It is especially 
suitable for firing to high temps. H.G- 5S: 
Loss of heat from furnace walls. ROBERT CALVERT AND LYLE CALDWELL. Ind. 
Eng. Chem., 16 [5], 488(1924)—The authors call attention to the probable cost of ht. 
waste in U. S. industry and point out methods of reducing these losses:*» Method for 
detg. ht. condy. of various ht. insulating mats., with formulae and sample calcns., is 
given. Effect of varying size of pore spaces in ht. insulating efficiencies from-work of 
Mellor is carried through to the work of Kreisinger and Ray, proving futility of so- 
called “‘dead air’’ space in fur. walls as ht. insulator. Firmness of bonding and differ- 
ences in “hard burned’’ and softer, or unburned, insulating brick are noted. Data 
for various insulators and refractories show that a layer 0.5 in. to 1.5 in. thick, of the 
various insulators, has an insulating value approx. equiv. to 9 in. of fire brick or silica 
brick. The thermal condy. of insulators varies with the temp. of use, the density, 
unevenness of distribution of pore spaces, the temp. to which the mat. has been sub-: 
jected during manuf. and, possibly, with the elasticity. Temp. gradients through 
the walls follow roughly the slopes calcd. from the thermal conductivities. The surface 
emissivity of a wall, as affected by its color, texture or compn., is probably a small 
factor in ht. losses from high temp. fur. The adjustments of temp. undergone by 
the outer face of the wall, in order to emit to the air the varying ht. transmitted to its 
surface, are so small as not to make any appreciable change in the temp. gradient be- 
tween the outer and inner faces of the wall and it is this gradient that dets. the ht. loss. 
The need of insulation for the efficient opern. of a fur., increases with an increase 
in fur. temp. A list of some of the valuable contributions already made to the field 
of ht. economy, concludes the article. RaDads 


PATENTS: 


Gas-burning kiln. JoHN W.SNow. U.S. 1,493,944, 
May 13. A kiln, comprising the combination of side 
walls, a tile-inclosed chamber within and spaced from said 
side walls to provide flues between said chamber and 
side walls, said chamber being open at the bottom, a 
horizontally extending partition beneath said chamber 
and provided with an enlarged aperture, fuel-gas-and-air 
mixing means extending freely through said= aperture to 
direct a flame towards said chamber, and an aperture 
provided in one of the side walls to admit additional air 
to pass through said partition apertures and unite with 
the gas and air mixture above said partition in the region 
of the flame. eds 

Burner for furnaces. Puiiep D’Huc DRESSLER and LUTHER T. STROMMER. U.S. 
1,491,587, April 22. The combination with a combustion chamber, of means 
for passing combustible gas into said chamber comprising a gas supply conduit extend- 
ing into tlL.e combustion chamber and 
having an elbow bend at its dis- 
charge end, and means for causing a 
decarbonizing fluid stream to flow 
along the outer or concave side of 
the internal surface of said elbow | 
bend, and means for supplying air 7 a N Za 
to said chamber for the combustion ULES 
of gas supplied thereto by said con- 
duit. 
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Poke ball for gas producers. AtBert L. Gatusua. U. S. 1,491,795, Apr. 22. 
In combination with a fire-box or chamber of a gas producer of the kind described and 
having holes in its top, of perforated metal poke balls covering said 
holes, caps securing the balls loosely in position and attached to the 
top of the fire-box by oppositely placed bolts, and lugs or projec- 
tions at points on the under side of said caps of a length slightly 
less than the distance between the cap and the top of the fire-box. 





Geology 


The mineralogy of the feldspars. II. Harotp L. Atinc. Jour. Geol., 31 
[3], 282-805(1923).—Thermal diagrams of the potash-soda series of feldspars are pre- 
sented. The binary system of leucite, KAI, SizOs and SiO, is given. Dimorphism of 
orthoclase-microcline, albite and ‘‘barbierite”’ is*discussed. Eighteen photomicrographs 
of feldspars are shown. Important discoveries have been made on adularia moonstone 
and sanidine by means of the X-ray spectroscope. (To be continued.) 
; TeoNSMey; 
The final consolidation phenomena in the crystallization of igneous rock. R. J. 
Cotony. Jour. Geol., 31 [83], 169-78(1923).—Pyrogenetic processes are classified: 
(a) effects produced within the igneous rock mass itself, and (b) effects produced by the 
end stage consolidation products upon the neighboring rocks into which these matters 
have been forced. ‘The effects produced within the igneous rocks are due to molecular 
changes in the various minerals which crystallize during consolidation, in part to actual 
reactions occurring between minerals already crystallized and the magma, and in part to 
reactions between the extreme end stage products of crystallization, and the almost 
consolidated rocks. Twelve photomicrographs illustrate very clearly the various 
changes that have taken place. T. N. Mev. 


The physical chemistry of the crystallization and magmatic differentiation of 
igneous rocks. J. H. L. Vocr. Jour. Geol., 31 [8], 233-52(1923).—The viscosity 
of various silicate melts at the same temp. and press. greatly vary. Viscosity decreases 
as temp. increases. A very good discussion is given of the effects of various oxides 
upon the viscosity of slags. Orthoclase (or microcline) and albite are characterized 
by extremely high viscosity just above the melting point. Microcline is very viscous 
several hundred degrees above the melting point. Anorthite above the melting point 
has medium viscosity. The melts between albite and anorthite show intermediate 
viscosity. Melted SiO: is extremely viscid. All silicate melts above 60% SiO. show 
increasing viscosity. The viscosity that characterizes a complex silicate may be derived 
from the viscosity which is characteristic of each component. If it is desired to obtain 
correct ideas as to the size of minerals crystallizing large molten masses must be used. 
Minerals of low viscosity crystallize faster than those of high viscosity. Compositions 
in the neighborhood of eutectics further the formation of glass. . Two of the important 
factors of crystallization are time and viscosity. A comprehensive discussion is given 
on the equilibrium between the solid and liquid phase of mixed crystal components as 
applied to the formation of plagioclase. TON Mev; 


The coloring of smoky quartz. B. L. Vanzerri. Gazz. Chim., 54, 95(1924).— 
Analytical methods were used to find the colorant and thought to be due to a trace of 
Mn, Ti and C. The theorized methods, to be due to soln. of colloidal Au. The 
crystals then studied petrograpically and conclusions arrived at were that this might 
be due to some dissociated Si and inclusion in formation of the crystals giving a 
chromatic effect. Illustrations of the petrographic slides are shown. 5. 9G. 
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Chemistry and Physics 


Effect of long grinding on quartz (silver sand). R.C. Ray. Roy. Soc. Proc., 102, 
640-2(1923); Sci. Abst., 2522(1923).—It has previously been shown from detn. of the 
heats of solution that when quartz is subjected to grinding for a long time in a mech. 
operated agate mortar it partially loses its cryst. structure and is converted into the 
vitreous state (abst. 385, 1923). The diff. between the mol. hts. of soln. of quartz and 
vitreous silica indicated that 31.2% of the mat. is converted into the vitreous state by 
15 hrs. grinding. The expts. described in the present paper were undertaken to test 
the suggestion that a measurement of the d. of the ground and unground mat. ought 
to show a diff. if any considerable change takes place. It is found that the d. of 
the ground subs. is lower than that of the unground. The fall of d. shows that as 
much as 25.7% of the mat. is converted from the cryst. to the vit. state after 15 hrs. 
grinding. ‘This value agrees fairly well with that arrived at from detn. of the mol. 
hts. of soln. As-BiG 

The product of the dehydration of kaolin. V. AGAFONOFF AND W. VERNADSKY. 
Comptes Rendus, 178 [13], 1082-4(1924).—There are 2 viewpoints on the product of 
kaolin dehydrated between 450° and 550°C. (1) A mechanical mixt. of AlzO; and SiOz. 
(2) A homogeneous body of the compn. Al.Si207. ‘The expt. made places the homogene- 
ity out of doubt. (a) A study of white kaolin from Algeria showed a homogeneous 
appearance of shining particles under the microscope. The anal. is SiO2—46.65, AlhO;— 
40.17, Ignition—14.0. The theoretical is SiO;—46.5, H2AlSizx0sH2O—39.5, Ignition— 
14.0. The product of dehydration was obtained in an elec. fur. between 450° and 550°C. 
(b) The d. of the powders detd. in bromoform was kaolin—2.58-2.59, the dehydrated 
kaolin 2.32-2.38. These powders are perfectly homogeneous in liquids. An artificial 
mixt. of Al,O3; and SiO. powdered after htg. to 550-600° is hetereogeneous and the SiO 
floats while the Al,O; sinks in bromoform of d. 2.75. (c) The product of dehydration . 
is homogeneous under the microscope. The htg. does not sensibly change the appear- 
ance of the powdered kaolin. The index of refraction is kaolin 1.555 and the dehy- 
drated kaolin 1.513. (d) The powdered kaolin and its product both take an intense 
coloration in methylene blue soln. and are homogeneous while the artificial mixt. so 
treated remains heterogeneous. "The SiO, takes no color while the Al,O; becomes 
colored. (e) The conclusion is that after ignition at 550°C, the kaolin gives a homo- 
geneous product AlSi,O7. The decompn. into AlO; and SiOz does not take place. 
The product Al.Si,O7 thus obtained is sol. in acids. W.R. K. 


Action of heat on kaolins, clays, etc. A. Bicor. Comptes Rendus, 176 [2], 
91-3(1923).—Tests were made on a number of ceramic mats. to det. the effect of heat 
on the colloids. ‘Ihe mats. were dried, ground to pass a No. 200 silk screen. Two series 
of test pieces were prepd. (1) Soft plastic condition; (2) Semi-dry powder moistened 
with 4 to 8% water and compressed at about 375-400 kg./sq. cm. These were htd. at 
different temps., some being reground after successive htgs. and the decrease in plas- 
ticity noted. The conclusions are: Plastic ceramic mat. under the action of heat, 
undergo a kardening, without dehydration or vol. change; this hardening comes from a 
partial pectization of the colloids. After dehydration and above 700°C a phys. change 
occurs, accompanied by shrinkage, and the mat. becomes harder, at the same time the 
colloids are destroyed. Non-plastic mat. hardens at about 1000°C after complete 
dehydration which has taken place around 650-700°C. The phenomenon of pecti- 
zation plays a considerable part in ceram. WR. Re 

Fused kaolins and bauxites. A. Brcor. Comptes Rendus, 178 [6], 569-71 
(1924).—The note starts a study of the chem. transformation of kaolin and bauxites 
by fusion. The fused product does not devitrify easily at elevated temp. as is the case 
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with fused SiO.. Four photomicrographs are given as illustrations. A white bauxite 
“A” containing 21% SiO, htd. to 1710°C starts to undergo a transformation. ‘The 
figure shows nodules without clear cut crystn. The same “A” heated above 1900° 
changes to a crystn. mass composed of sillimanite SiO.Al,03; and corundum Al,Os. 
The figure shows well defined crystals. A red bauxite “B’’ low in SiO, and high in iron 
fuses below 1700° and changes to crystals of corundum which appear distributed in a 
black magma. A kaolin “‘C’’ heated above 1800° changed to a cryst. mass of sillimanite 
in a vitreous medium. ‘The anal. are: 


oe =i SB SC 
Si02 21.55 3.33 53.91 
Al,O3 69.15 69 .20 43 .95 
Fe.0; 3.41 21.18 0.59 
TiO: 5.69 4.65 0.59 
CaOMgO 0.48 0.75 0.48 
Alks. 0.13 0.18 0.65 


If we suppose the SiO: in “‘A”’ to be combined at the moment of fusion with enough 
Al,O3 to go completely to sillimanite, there is formed 58.2% sillimanite and 32.6% 
Al,O3 remains of which a part crystallizes, while the rest combines with other elements 
forming the amorphous body. It is possible that the amorphous mass contains SiOz, 
for nothing proves all the SiO, has been changed to sillimanite. ‘‘A’’ has had its full 
shrinkage in fusing. It is refractory, abrasive and very resistant to phys. and chem. 
action. Its application is in refrac. products. The crystals formed when ‘‘B’’ is fused 
are more abrasive than “‘A”’ and are used as an abrasive. ‘‘C’’ is as refrac. and abrasive 
as ‘‘A’’ but has no industrial application. If we suppose that all the Al,.O; of the fused 
“C” is combined with the SiO. we find 69.81% sillimanite and 28.05% fused SiO, 
which is combined with the other elements. It is probable that all the Al.O; has not 
crystd. and part stays combined with the vitreous SiO2. The transformation into silli- 
manite at high temp. has an application of particular interest to porcelain insulator 
manuf. where the insulators are used for the support of wires carrying high voltage 
and high frequency. It is observed that the presence of these needle-like crystals in- 
creases to a great degree the resist. to rupture under the action of sparking. The authors 
are further researching to observe how kaolin behaves when known proportions of Al,O3° 
and SiO, are added before fusion. Wake. 15, 
Rapid method for determination of potassium. M. BuLiI AND L. FERNANDEZ. 
Gtorn. Chim. Ind. ed App., 6, 60(1924).—The method is adapted for K in sol. Using 
50 ce. of sol., 5 gr. of Pb(NOs)2 are added to ppt. SO,, CO;. To filt. 15 gr. of NaNO» 
are added forming NaPb(NOz:)3. 2-3 cc. of Co(NOs3)2 is then added forming PbK>- 
[Co(NO2z)¢] which is pptd. out as microcrystals. The crystals are collected in a Gooch 
crucible and then dissolved in 50 cc. of N/10 KMnO, and 1 cc. of dil. HeSO, and after 
a half hour 2-3 cc. of H2SO, added. The excess of KMn0O, is titrated out with V/20 
Na2,C.0, and the total no. of cc. of KMnQ, used in ppt. is multiplied by the factor 
0.0006517 giving the value for K in gr. This method was used on several types of prod- 
ucts and a good check value obtained. Sones 
On Seger cones. RyorcHI SHIGEMUNE. J. Jap. Cer. Assoc., 32 [874,] 41-4 
(1924).—A short historical survey on the manuf. of Seger cones in Germany, U.S. A. 
and Japan is given. Then, the works of H. A. Seger, H. Hecht, M. Simonis and Shep- 
herd-Rankin on the relation between their m. p. and chem. or mineral compns., as well 
as those of Robert B. Sosman and Hoffmann-Meissner on the effect of htg. time upon 
their m. p. are discussed. In conclusion, the author urges the specif. of their manuf. 
in the country. ae 
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Oxidase reaction of Japanese acid clay, fuller’s earth, and Florida earth. KyuHEI 
KOBAYASHI AND KEN-ICHI YAMAMOTO. J. Chem. Ind. (Japan), 26, 289-96(1923).— 
Japanese acid clays, fuller’s earth, and Florida earth, but not kaolin, kieselguhr, or 
volcanic ash, give the oxidase reaction with an alc. soln. of guaiacum, and with other 
substances. It is supposed that the so-called Helmholtz double layer is formed around 
the surface of the clay when suspended in water and that it absorbs hydroxyl ions, 
H ions being liberated near the surface. The hydroxyl ions thus absorbed combine 
directly, liberating 1 atom of O and forming water. This active atom of O may act on 
oxidizable reagents and give the oxidase reaction. Je SACHA 

Alumosilicates. V. VERNADSKII. Brit. Assoc. Adv. Sct. Rept., 1923, 4385-6.— 
Alumosilicates are divided into anhydrides (Al:SiOs, AleSiOuFo, etc.), acids (H2Al2Si2Os.- 
H20, HoALSiOp, etc.) and salts (KeAlSieOxs, etc.), all of which can form addn. products 
(3CaAlSiz0s.Ca(OH)2, CaAlSizO20s.Ca2SiO.u, etc.) where the aluminosilicate group 
dominates the properties. The salts and their addn. products can be divided in 3 groups: 
(1) stllimanite salts of the acid H2AlSiOg and their addn. products (chloritoids); (2) 
 leverrierite salts of the acids H2AlSi 24+ nOg+2n Where 1 = 0, 2,4, 6, 8 (KoAlSi20g, KoAlsSizOy2, 
etc.), whose addn. products have the general formula pAqgB where A = aluminosilicate, 
B = group of elements of secondary importance, p = 1, 2, 3.... and g = 1 or 2 (all 
compds. have a chromogene constitution, a common nucleus M2AloSieOs, give clays on 
weathering and are obtained by natural and synthetic reactions from kaolinite) and which 
are represented by zeolites, feldspars, nephelines, garnets, epidote, scapolites, etc., and 
(3) salts of polybasic acids of the anhydrides AloSiOs, AloSi,O7.... (chlorites), including 
mostly hydrated Mg and Fe compds. Melilites, polygorsaites, etc., do not belong to 
the aluminosilicates. CeCaDatcen 

The use of measuring vessels at temperatures varying from the normal. G. 
Bruuns. Z. angew. Chem., 37, 51-2(1924).—The vol. of the Mohr 1. depends entirely 
upon the temp. at which this unit is measured, while the normal 1. is independent of 
thetemp. The expansion of the glass vessel and of the liquid contained in it are compen- 
sating errors, and the total error in the use of graduated flasks at temps. other than 
the normal is thus reduced to a small figure. FSS Gr G.45) 


BOOK 
GARDNER, WmM.: Chemical Synonyms and Trade Names. London: Crosby 
Lockwood and Son. 25s. net. Reviewed in Chem. Trade J., 74, 172(1924). (C. A.) 


PATENT 
Water glass and its process of production. Lours SCHNEIDER. U. S. 1,493,708, 
May 13. The process of making water glass by mixing in a dry state caustic soda with 
an incompletely dehydrated-silicic-acid-hydro-gel and subsequently adding water to 
produce the desired concentration. 


General 


Making long life molds. Foundry, 52 [8], 294-7(1924).—Various mixt. for 
making semi-permanent molds are given, with results obtained from them in fdry. tests. 
Molds made of fused alumina, mixed to a paste with water, gave good results on medium 
sized gray iron castings. Molds made of zircon showed an effective saving over the 
ordinary sand mold. M. E. M. 

The combustion of fuel in dust form. A. B. HeELBic. Feuerungstechnik, 12 
[11], 86(1924).—Attempts to increase burning. efficiency and approach the highest 
temperatures theoretically possible with various fuels under ideal conditions have so 
far been hampered owing to the lack of a suitable refractory for furnace linings. The 
softening point of clay fire brick is given as from 1200—-1400°C, and of silica brick 1600— 
1650°C followed by very rapid softening above this temperature. Magnesite brick 
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start to soften at 1500°C but very gradually so that at 1700° they still have some re- 
sistance long after silica brick have melted down. ‘This has lead to the development 
of the Delbag pressure furnace the side walls of which are built of refractory brick 
perforated with very fine holes (4200 per sq. m.). ‘The entire furnace is surrounded 
by an air jacket under slight static pressure (*/s-2” water). Pulverized fuel, oil or gas 
are introduced into the furnace with just sufficient air for suspension of the particles, 
the balance of the air for combustion being introduced through the pinholes in the 
walls. Advantages claimed are: (1) Brick lining cooled below softening point; (2) 
Layer of air covering surface of brick protects them from deposit of products of com- 
bustion; (3) Incoming air is preheated as it passes through the brick in a thin stream 
and combustion is extremely rapid on entering furnace; (4) Losses through radiation 
and conduction extremely low on account of air film covering furnace walls. With this 
furnace continuous temperatures considerably over 1700°C have been reached. 
F. A. W. 

The constitution of basic slags:—Its relation to furnace reactions. T. P. CoL- 
cLoucH. Jour. Iron Steel Inst., 107, 267(1923).—Author gives plain statement of 
facts with data to support them, which should be useful to workers in ferrous alloys 
especially steels. Principle adopted in the tests in this investg. was to study the effect 
of slags of diff. compn. on the impure metal of the bath and, by studying the relative 
rates of elimination of the various elements, to form a concept of the reactions which 
occur and of the nature of the products formed. Tests carried on in 50 to 60 ton capac- 
ity open-hearth furnaces using mixtures of scrap and hot metal from an ‘‘active’’ mixer. 
Limestone added with the charge in all cases, in some cases no oxide was added until 
the desired type of slag had been obtained, some time after the charge was melted. 
The conclusions arrived at are given as follows: (1) Slag formed in a basic open-hearth 
furnace is essentially tetra-calcic-phosphate of lime with monosilicate of lime, magnesia 
and manganese oxide. (2) Additions of acid ‘‘oxides to such slag causes instability 
and leads to a return of phosphorus to the metal.’’ (38) Additions of basic oxides merely 
pass into solution and type of compound is not altered. In certain cases there is prob- 
ably a compound of lime and ferric oxide formed which is comparatively stable. (4) 
When an excess of lime is present, MnO is carried into solution and, under certain con- 
ditions, is reducible to manganese. (5) The relative rates of oxidation of carbon and 
phosphorus depend. primarily on the basicity of the slag, and there are two critical com- 
positions: (a) When the total bases are sufficient only to form the slag given in (1) 
there is no further oxidation of phosphorus, and carbon is eliminated. (b) When the 
lime content is sufficient to form the silicate and phosphate, carbon remains constant 
until nearly all the phos. is eliminated. (6) The removal of sulphur is only indirectly 
due to the presence of a high lime content—the direct agent is manganese, which is 
thrown into the bath from the slag. H. G. W. 


- Clay industry in Saskatchewan. E. 1. Cuicanor. Eng. & Min. Jour.-Press, 116, 
107-8(1923).—The province of Saskatchewan, Canada, hasa healthy and growing clay- 
products industry. Imports of such products into Canada in the last year were valued 
at $6,778,365 about half of which came from the United Kingdom, and slightly less 
from the U. S. Exports have been negligible, the Canadian products being intended 
almost entirely for domestic market, and were valued at $8,335,900 in 1921. Brick, tile 
and earthenware clays, refractory clays and ball clays burning nearly white have been 
found in Canada, Saskatchewan having a large share of these. Recently a large deposit 
of china clay has been located in Saskatchewan and plans are in prospect for a plant to 
produce chinaware and electrical insulators. A course in ceramic engineering has 
been instituted in the University of Saskatchewan to insure a supply of technical experts 
for the growing ceramic industry. Be Misa 
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The non-metallic minerals and chemicals used in the pulp and paper industry. 
L. H. Core. Can. Min. Jour., 45, 158-60, 236-9 and 258-61(1924).—This series 
of three articles gives a very complete review of all the non-metallics used in the equip- 
ment, process and products of pulp and paper manufacture. Necessary properties 
and important specif. are given, and Canadian sources of these materials (such as 
sandstone, clays, soapstone, silica sand, asbestos, limestone, magnesite, talc, etc.) are 
discussed. BAvik: 

PATENT 


Ceramic product. JoHN ScHUMACHER. U. S. 1,492,753, May 6. The process 
of making a ceramic product COmID SINE mixing silica and water glass to form a 
plastic substance, placing the plastic sub- 
stance in a mold, and baking said sub- 
stance in the mold to the fusing point of 
said substance. 
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Archaeologist and Potter. ‘The pottery produced by the Greeks has afforded a fas- 
cinating field of study for a long period of years. Probably no phase of ceramics has 
proved more fruitful as to its bearing upon history and art. The extent of existing col- 
lections and the great variety of examples, extending as they do over many centuries of 
production, have emphasized the importance of this source and while the evolution of 
method and style has been exhaustively studied it has been for the most part without 
accurate technical knowledge on the part of the 
investigators. The author of the work under 
review! says in her preface, ‘“The neglect of this 
highly valuable source of information (the prac- 
tical knowledge of pottery) has led to some sur- 
prising theories regarding the technique of Greek 
vases; and these theories have been repeated 
over and over again in our books on vases, for 
the simple reason that, not having any first hand 
knowledge, we have copied these statements 
from one another.” 

Thus Miss Richter has had the courage to 
acknowledge the situation and to place herself 
in the position of a beginner in the art of the 
potter. Her recently published hook is the out- 
come of this endeavor and she has certainly suc- 
ceeded in placing the work of the Grecian 
potters in a new light. 

Miss Richter joined the summer school of Fic. 1.—Greek vase with turned 
pottery at Alfred, New York, during two sutc- giurface and marks of turning tools. 
cessive seasons and learned how to make, with  - 
her own hands, vases similar to the Greek. (Fig. 1.) Her most important contribu- 
tions to this study are two: first the demonstration that the Greek vases were turned 





1'’The Craft of Athenian Pottery’? by Gisela M. A. Richter, New York, Metro- 
politan Museum of Art, 1923. 
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on the wheel after being shaped and when they had reached the “leather hard” con- 
dition; and second, the fact, previously suggested by one of the German investigators, 
but not hitherto proved, that the Greek wares were fired only 
once (Fig. 2). 

In addition to the interesting and comprehensive explana- 
tion of processes the book contains numerous contemporary 
illustrations of Grecian potters at work. Some of the actions 
noted are now for the first time satisfactorily described and 
explained and finally the closing pages are occupied with the 
most complete series of classical extracts on pottery that has 
ever been published. This in itself is a valuable contribution 
to ceramic literature and will be valued by those who see in 
clay something more than a possible brick or dish. That the 
ancients were sensible of the close connection between plastic 
clay and humanity is quite evident from several of the quota- 
tions, as for instance this from Plato given on page 92. 





“Is not this, as they say, to learn the potter’s craft 
by undertaking a pithos (that is a large jar) and does not 
this seem to you a foolish thing to do?” 

CHARLES F. BINNS. 


Fic. 2.—Drawing 
showing interior of 
Greek kiln. 


The Coal Formation Clays of Ohio. Fourth Series, Bulletin 26, Geological Survey 
of Ohio, in codperation with The United States Bureau of Mines. By WiLBur Srovt, 
R. T. Stuy, Wm. J. McCaucuHeEy, and D. J. DemMorEst. 1923. 588 pages. Price, 
$1.50, net. 

A very complete text covering the history of the clay industries in Ohio; the stratig- 
raphy and distribution of the coal formation clays of Ohio, their mineral and chemical 
composition, their physical properties, including firing behavior data and a complete 
analytical table covering the essential properties; the methods used in the microscopic 
analyses, the chemical analyses and the laboratory tests of the clays; the listing and 
description of the accessory minerals, their behavior during firing and a new theory of 
the Origin of Coal Formation Clays. 

The book is furnished with a complete index and table of contents which enhance 
its value as areference volume. ‘The text isin chapter form and is briefly reviewed as 
follows: 

Chapter 1.—History of the Clay Industry in Ohio, by W. Stout.—A brief history of 
the different types of ceramic wares manufactured including the names and locations of 
the various companies, the names of their respective founders, the dates organized, the 
sources of supply of raw materials, and the history of the various organizations down to 
the present time, together with a number of interesting plates of plants. Also a history 
of the first School of Ceramics in the United States. 

Chapter II.—Coal Formation Clays of Ohio, by W. Stout, R. T. Stull, Wm. J. Mc- 
Caughey, and D. J. Demorest.—A thorough treatise covering the stratigraphy, distri- 
bution and properties of the principal clay and coal-bearing horizons found in the 
various formations. This chapter constitutes the major portion of the volume and the 
material covered in it might well be considered the occasion for the publication. 

; Sections of the different formations are shown including the general description and 

thickness of the various members which are considered in ascending order. The distri- 
bution of the members is described by counties and townships. ‘The economic value of 
each member is also given. 

The factories in the field are noted together with the clays employed, the ware . 
produced, and the plant capacity. A map is included showing the locations of the 
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various formations, the plants where samples have been taken, and the plants in 
operation. 

Complete chemical analyses, including sulphur, total carbon and inorganic carbon, 
are given for the various clays. These analyses are the most complete and among the 
most accurate that have been made on coal formation clays. ‘The percentage oxide 
ratio for each clay is also given, having the molecular equivalent of Al:O; figured as unity. 

The mineral compositions as determined, by microscopic examination, are given for 
the most important clays. This constitutes the most important mineralogical work 
that has been done on coal formation clays. The range covered is from the purest to 
the most impure clay. 

-. For the various clays are given results of physical tests including working properties 
and drying’ shrinkage; their complete firing behavior data including shrinkage, both 
linear and volume, volume absorption and color over a wide range of firing tempera- 
tures. The overfiring temperature, the best apparent burning range, the deformation 
temperature and the commercial possibilities are also given. ‘These data as given 
shouldbe of particular interest to ceramic men. 

A very complete Analytical Table of the Coal Formation Clays of Ohio is included 
which should be especially valuable for ready reference. The chemical analysis and the 
majority of the properties above listed are found in this table. 

A number of interesting plates, plants and mines are also shown. 

Chapter III.—Testing of Clays, by R. T. Stull —An explanation of the various steps 
employed and a definition of the expressions encountered in the thorough testing of clays. 

The complete method of procedure used in making the tests on the Coal Formation 
Clays is outlined. 

A classification of Coal Formation Clays is given according to their refractoriness as 
indicated by their deformation temperatures. A Classification of clay fire brick is also 
given. 

There is also a very thorough explanation of the relation of the RO-SiO, content to 
refractoriness together with a figure on which the various clays tested are located ac- 
cording to their RO-SiO, content with their refractoriness indicated by a legend and 
zonal curve. 

Chapter IV.—Influence of Minerals and Mineral Components in Clays, by W. 
Stout.—A description of accessory minerals and impurities common to Coal Formation 
Clays and the secondary compounds formed from them, and their effect on the firing 
behavior of the clays. 

The change which firing produces in clays is thorougly covered by excerpts from 
a former Ohio Geological Survey Bulletin written by Edward Orton, Jr. 

Chapter V.—Mineralogical Examination of Coal Formation Clays, by Wm. J. 
McCaughey.—A valuation of the microscopic examination of a clay to determine its 
mineral composition which in turn will disclose the nature and distribution of the 

“impurities” of the clay. 

A complete method of procedure is given for the necessary preliminary treatment of 
clays for microscopic examination. Oil immersion methods as used in the microscopic 
examination of clays is also described. 

The accessory minerals of the Ohio Coal Formation Clays as determined microscop- 
ically are listed in the order of their abundance. ‘The manner in which each mineral oc- 
curs is then described in detail. The clays examined are classified according to their - 
accessory mineral contents. 

Chapter VI.—Chemical Analysis of Clays, by D. J. Demorest. The complete 
method of procedure for making the chemical analysis of clays as followed in the analyses 
of the Coal Formation Clays of Ohio. 
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A list of constituents is also given which are liable to occur in natural silicates. 

Chapter VII.—Origin of Coal Formation Clays, by W. Stout.—A new theory for the 
origin of Coal Formation Clays. 

Many of the relationships of clay to coal are explained to substantiate the theory, 
as for example, the relation in composition of clay tocoalash. In general, the geological, 
chemical and physical features of coal formation clays are explained by this theory in a 
satisfactory manner. 

The order of deposition under marine conditions of coal formation strata is shown in 
a figure. PERRY D. HELSER 
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Abrasives 


PATENTS 

Emery and sand cloth and paper. H. Jackson. Brit. 208,389, Dec. 27, 1922. 
Waterproof sand paper, emery cloth, etc., are produced by treating the paper, etc., back- 
ing, after coating with glue, gelatin, or similar adhesive and before or after the applica- 
tion of the abrasive material, with alum, tannic acid, HCHO, dichromates, etc. The 
backing may be coated on one or both sides with the adhesive and abrasive. The back- 
ing may be rendered waterproof, at the same time as the adhesive, by the application 
of sufficient adhesive to impregnate the backing. | (CAS) 

Adhesives. C. Kruc. Brit. 208,132, Nov. 23, 1923. A cementing or binding 
compn., particularly suitable for securing abrasive coverings to steel disks, consists of a 
mixt. of shellac with a substance such as an artificial resin, e. g., a condensation product 
of phenol and HCHO, which increases its fluidity. The compn. may also contain a 
hygroscopic mineral such as chalk, heavy spar or pumice and a substance of great heat 
capacity, e. g., FexO;. A preferred method of prepn. consists in mixing equal parts of 
artificial resin, chalk, pumice and Fe.O; and adding the mixt. to rather less than its own 
wt. of shellac. The product may be melted, stirred, solidified and ground. Cf. 10,374, 


1913. (CRAs) 
Abrasive for grinding and smoothing glass. W. L. Kann. U. S. reissue 15,796, 
Mar. 18. See original pat. No. 1,887,649, C. A., 15, 4043. (G. Ae) 


Cement, Lime and Plaster 


Calculating the horse power consumed in (cement) ball mills. E. C. BLANc. 
Rev. Mat. Constr. Trav. Pub., 174, 57-60(1924).—An empirical formula has been de- 
veloped whereby the motive power necessary for rotating a ball mill is detd. from its 
dimensions, the wt. of the charge and a filling coeff., dependent upon the vol. occupied 
by the charge. The formula is F = C T./D, where F is the motive power in H.P., T 
the total wt. of pebbles, D the interior diameter of the mill, C the filling coeff., which 
depends upon the kind of pebbles (grinding medium) used, and also upon the filling ratio 
(ratio of vol. of charge to total (inside) vol. of mill). For cement grinding the values 
of Care: 


Grinding Medium (Filling Ratio) OSS S02 0:3. 5.042085 
Flint Pebbles Stock oo ek Pai eats) 
Steel Balls (large) for initial grinding 1129 ed 9.9 8.5 7 
Steel Balls (small) for final grinding 15 stOr6 9.5: 8.2%: 6.8 


Example. Mill with 3 compartments. Diam. 1.65 m., length 8.2 m., internal diam. 
1.565 m., rev. per min. 25; 1st compartment (1), length 2.775 m., 6 T. large steel balls, 
filling ratio 0.2; 2nd compartment (2) length 3.50 m., 4 T. flint pebbles, filling ratio 
0.37; 3rd compartment (8) length 1.50 m., 6 T. small steel balls, filling ratio 0.45. The 
H.P. is calcd. for each compartment separately: 


F=11 6X 71.565 +.10%° = 91h. p. 
Fe = 9.95 X 4X V1.565 =. 50 h. p: 
Fko= 7.6 X6X V1.565 Sei ¢lbeat): 
198 h. p. 
Actual power used 200 h. p. For corrugated (or step) surfaces on the interior, additional 
10% h. p. is required as for compartment (1). TANG 


Cement making by the “‘mixing’’ process. G.H. Rev. Mat. Constr. Trav. Pub., 
176, 113-6(1924).—In principle the process is as follows: (1) Limestone of known compn. ~ 


CERAMIC ABSTRACTS 237 


is burned. (2) To the resulting quicklime the remainder of the necessary raw materials 
for making the cement is added. ‘These raw materials may consist of clay or shist, and 
lime in the form of marl, lime sludge or the fines from the crushers. The moist. of the 
raw mats. added is made sufficient (by additions of water when necessary) to slake the 
quicklime. (8) After complete slaking the mixt. is ground, and (4) burned. Often 
the powdered coal used as fuel is added as a part of the raw mats. in operation (2). 
When inferior coal is used intentionally, consideration is given to the ash content added 
to the cement. (5) The clinker is ground, and the resulting cement is ready for bagging. 
It is claimed that the method is economical for the reasons that (a) the cost of drying 
the raw materials is reduced, (0) materials otherwise considered waste, as the fines from 
the crushers can be used, and (38) the cost of the final firing is also materially reduced. 
Leone 
Fuel economy in chemical works. C. ELiiotr anp H. W. HoLLanps. Chem. 
Trade Jour. and Chem. Eng., 74, 277(1924).—The use of powdered coal in rotary driers 
and cement kilns is discussed. The rotary cement kiln is not an economical fuel con- 
sumer but is advantageous because it is continuous, saves labor, and yields better 
clinker. Producer gas may be used successfully in cement kilns and in some industries, 
and in sodium silicate manuf. is most economical. Ps. W.-K. 
Alumina cement in France. Epwin C. Ecke,. Eng. News-Record, 91 [9], 347-9 
(1923).—Alumina cement was invented by Lafarge about 1908 in France. A French 
patent was issued and the claims read: 1. Process of cement manuf. consisting in 
melting in a water-jacket or similar furnace a mixt. of bauxite or of mat. primarily 
aluminous and ferruginous, but relatively little siliceous, with lime, the fused product 
being then rapidly hardened, then ground and finally pulverized. 2. The industrial 
product constituted by a cement with a bauxite base or from material primarily alu- 
minous and ferruginous but relatively little siliceous, and lime, the content of lime being 
defined approx. by the formula Si0.2CaO + Al.O;CaO. Fifteen years of hard work 
have changed plant, processes and product so that those of 1908 are no longer recogniz- 
able in the modern industry. The European alumina cement industry of today is rather, 
a matter of more or less secret processes than of patents. In France 300,000 bbl. were 
produced in 1922 and a production of 400,000 to 450,000 is estd. by 1924 which is 7% 
of the total Port. cement output of France. It is the average opinion of eminent engi- 
neers in France, Great Britain and the U. S. that in the next ten years alumina cement 
could be made and sold to replace from 10 to 20% of the Port. cement output. Alumina 
cement will always be more expensive than Port. but its use is justified where resistance 
to action of sea water or alkali waters is a factor and where quicksetting time saves 
money. ‘There are two large companies in Great Britain contemplating mfg. of alumina 
cement under separate processes. In Paris today alumina cement costs three times as 
much as good Port., but repair work on first-class streets and bridges is all done with 
alumina cement. If the slow and economical French mind can see an advantage under 
such conditions, it is expected that in due time Detroit, Chicago and New York may also 
find it profitable to save time at the expense of first cost. | ead Ned 9 Fe 
Doubly burned cement. ANoN. Concrete (Mill Sect.), 24 [4], 57(1924). From 
Revue de Materiaux.—A method of double burning cement, invented by C. Didier, 
has been in use in France for more than a year with complete satisfaction. "The cement 
produced is superior in quality. The cement-mix is first heated to a temp. just sufficient 
to drive off all the CO. The product is then hydrated, so as to produce an impalpable 
powder, and the latter is sieved and then burned as usual in a rotary kiln, or it is bri- 
quetted and burned in a shaft kiln. The process is advantageous where the limestone is 
hard and the clay wet so that dry grinding the raw mats. is impracticable. Led eS © 
Atlas Aluminate Cement Company to manufacture alumina cement. ANON. 
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Concrete, 24 [5], 211(1924).—After months of exptl. mfg., the Atlas Aluminate Cement 
Co., with main office at 25 Broadway, N. Y. C., has announced that it is now prepd. 
to produce Lumnite, high alumina cement, at Northampton, Pa., in ample quantities 
to meet any demand as it develops. Fo jRes 
Aluminate cement. HENRY S. SPRACKMAN. Con. Rec. and Eng. Rev., 38, 401-3 
(1924).—Aluminate cement has two exceptional qualities that differentiate it sharply 
from all other hydraulic binders, namely the rapidity with which it attains max. strength 
and its perfect resistance to chem. attack by sea water and waters containing sulphate 
of the alkaline earths in soln. Aluminate cement concrete mixed 1 cement, 2 sand, 4 
stone or gravel will give at 24 hrs. a resistance to compressive stress of 2000 Ibs. per 
sq. in.; at 3 days, 5000 Ibs.; at 7 days, 6000 lbs. This early strength gives it a great ad- 
vantage in rapid alteration work. It is considered the cement of the future. 
OnP: Rew: 
Cement works (Tasmania). ANON. Indus. Australian and Min. Stand., 71, 
469(1924).—Tasmania Cement Co. plant is about ready for operation; making cement 
was the original main object of the enterprise, using oil from the retorting of the shale 
as fuel. ‘Tests made on the shale oil proved so successful that production of fuel oil, 
kerosene, and motor spirit is to be of primary importance, waste gases and some of the 
fuel oil are to be used in firing the cement kiln. Considerable deposits of limestone 
are available at Railton and it is proposed to use deposits of oil shale from Latrobe as 
an adjunct to the manuf. of cement. Under this plan of operation, the shale will 
be treated in a kiln, the oil obtained will be refined, the crudes being used in the manuf. 
of cement, various by-products will be recovered, and the shale residues will be ground 
and mixed with the limestone to form cement. The plant will produce 90 T. of cement 
a day; all the oils, motor spirit, kerosene and fuel oil will be put on the market. The 
retorts will treat 180 T. of oil shale a day, with an expected yield of 7,200 gal. of dis- 
tilled oils. A quarter of this and the non-condensable gases will be used in firing the 
cement kiln, leaving 5,500 gal. of oils for the market. O.-PsREO: 
Portland cement. ANon. Indus. Australian and Min. Standard, 71, 434(1924).— 
Development in the manuf. of Port. cement. The century of a great discovery. The 
history of the invention, with its developments from time to time; the mixing of raw 
materials; the wet process and the dry process are described. Calcining and the early 
types of kiln are discussed; the rotary kiln has done much to revolutionize the industry 
during the past twenty years. Cooling and grinding are dealt with. This article en- 
deavors to show that Port. cement is a highly scientific product, the manuf. of which is 
under absolute control from beginning to end and checked at every stage. O.P.R. O. 


PATENTS 

Cements. A. PETELOT. Brit. 210,760, Jan. 22, 1924. Cements resembling 
stone, marble and pottery consist of a mixt. of ZnSOu., BaCl, NH.Cl, ZnO and SiOz, 
with or without limestone. In making the compn., the first three ingredients, dissolved 
in H.O, and part of the ZnO are mixed together, evapd. to dryness, and heated to 340°, 
the remaining ingredients being added after cooling. (Ci AD 

Bauxite cements. LL. G. PaTROUILLEAU. Brit. 210,366, July 23, 1923. Cements 
are obtained by treating a mixt. of lime or limestone and bauxite in a furnace, with the 
addn. of C to reduce metal oxides. After the first smelting the metallic pig or slag 
is removed by pouring or sorting, and the remaining alumino-silico-calcic slag is crushed, 
screened, and passed to a magnetic separator, which preferably comprises an endless 
band, with magnets so arranged as to allow the non-magnetic particles to drop from 
the band, while the magnetic particles remain adhering toit. By thus freeing the cement 
from metallic impurities, a const. proportion of lime, alumina, silica and as an accessory 
magnesia may be obtained. | (CAS 


CERAMIC ABSTRACTS 239 


Hydrating cement. E. P. Hariisurton. U. S. 1,486,883, March 18. Cement 
and liquid, e. g. H.O, are mixed in a vacuum created by the action of a stream of the 
liquid. ; KCra) 

Making of cement from blast-furnace slag. W.R. Cocurang. Brit. 203,963. 
Blast-fur. slag and carbonate of calcium, chalk or other limestone are all broken to 
convenient size, pounded and shattered together to an amorphous powder, by means 
of blows from heavy gravity stamps. The object of this operation is to break down the 
vitreous structure of the slag by concussion and crushing, more completely and thor- 
oughly than can be effected by any grind process or mere attrition. The finely powdered 
slag and limestone are floated out of the mortar into a wash mill, where it is kept suspended 
in water by constant stirring to dissolve and separate out the sol. sulphide of calcium. 
When sufficiently washed, the whole content-of the wash mill are run into settling tanks, 
and when the solid matter is deposited the superfluous water is run off, carrying away 
the soluble impurities and leaving the residual slurry of slag and limestone practically 
free from sulphides. The consolidated slurry of slag and limestone is then removed from 
the settling tanks and calcined in kilns in the usual way. ‘The resulting clinker is ground 
to the degree of fineness desired and this completes the process of making an improved 
cement from blast-furnace slag. Coll. Guardian, 1320(1923). O2P RO. 

Weatherproof coating composition. R. PLonnis. U. S. 1,487,471, Mar. 18. 
A coating compn. adapted for use on floors and walls is formed of K “‘water glass’”’ 100, 
caustic alkali 3, CaCO; 5 and tar oil 5 parts. (CAs) 

Acid-proof binding material. AKTIEBOLAGET SYREFAST. Swed. 55,796, Dec. 11, 
1923. <A finely divided mixt. of a material contg. orthosilicic acid, PbO or other oxide 
of Pb, powd. brick, stone and ashestos or other “fat”? Mg mineral is stirred up with water 
glass. (G. A) 


Enamel 


Rotary spraying booth turns out 720 average pieces of enamelware hourly. In- 
TERVIEW WITH Mr. HOGENSON OF THE CHICAGO VITREOUS ENAMEL Prop. Co., CICERO, 
Inu. Cer. Ind., 2 [6], 353(1924).—The new plant of the Chicago Vitreous Enamel 
Prod. Co. covers 100,000 sq. ft. of floor space. The equipment in the pickling room 
includes monel metal baskets, or hoists and individual drying rooms. By the use of 
baskets the ware is advanced in lots from one tank to another. ‘The steel spray room is 
equipped with duplex spray booths, each equipped with individual motor and fan. In 
addition to their own requirements immense quantities of frit mixtures are made for 
the trade. ‘The frits are tested in actual production before released. The capacity of 
each frit furnace is 1,000 lbs. of raw material. The smelting is completed in less than 2 
hrs. One thousand or more smelts are made before the smelter requires relining. The 
smelter room is well equipped with app. for the removal of irritating fumes. The frit 
furnace men are given one week a month off during which time they are employed in 
less strenuous work. ‘The frit smelters are operated with oil for fuel. The capacity 
of each smelter is from 12,000 to 22,000 lbs. per 24 hrs. There are two types of con- 
tinuous sprayers used, the conveyor type and the rotary type. 720 pieces of flat ware 
are sprayed per hr. in the rotary machine. The minimum production of the cast iron 
spraying room is 24,000 lbs. every 8 hrs. Portable enamel tanks are used. Separate 
driers are used for the cast-iron and sheet-iron ware. Waste heat from the furnaces 
is utilized to heat the driers. The plant was originally equipped with coal-fired fur- 
naces, each having a capacity of 1600 sq. ft. of sheet ware per 24 hrs. .The cost of 
fuel, labor and upkeep was approx. $22 per thousand sq. ft. Intermittent gas-fired 
furnaces were next installed. Their capacity was also 1600 sq. ft. of sheet ware per 24 
hrs. ‘The cost of firing ranged from $26 to $30 per thousand sq. ft The carborundum 
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muffle type of furnace now in use in connection with the speed fork delivers 3000 to 
4000 sq. ft. of sheet ware every 24 hrs. Oil, which is used for fuel, costs $.06 per gallon 
delivered to the burners. The cost of firing ranges from $3.75 to $5.00 per thousand 
sq. ft. The cast-iron furnaces have a capacity of 12,000 Ibs. of one fired ware every 24 
hrs. The cost of firing is approx. $.50 per thousand lbs. Bonuses are paid on all firing 
work in order to maintain a high standard both in rate of production and quality of ware. 
The shipping crates have been standardized in order to prevent damage to the ware and 
to eliminate wrapping. An allowance is given the addressee on returned crates. A 
sand blast barrel of the direct pressure type is used for cleaning. From 800 to 1500 
stove legs are cleaned in this barrel per 8 hr. shift. Hose machines are used on larger 
pieces. The entire shop is operated with oil for fuel with duplicate equipment. Four 
10,000-gallon tanks constitute the oil storage. PMD Sry 
The electrolytic removal of dust. J. P. McCrarre. Chem. Trade Jour. and 
Chem. Eng., 74, 33(1924).—The rusty articles are used as cathodes in a bath contg. 
NaOH, NaeCO;, Na2SO.u, and NaCN in soln. A current d. of 30 to 140 amp. per sq. ft. 
causes a rapid evolution of hydrogen, which reduces the rust in a few minutes. The 
process has been tried successfully on a commercial scale in England for reconditioning 
war mat. PW2Ke 
Falkirk uses new methods. H. C. Estep. Foundry, 52 [9], 331-39(1924).— 
Contains a description, illustd. with photographs, of the application of the Beardsley and 
Piper Sandslinger to the manuf. of bath tubs, in the plant of M. Cockburn and Co., 
Falkirk, Scotland. Illus. with photographs. Me EeM: 
Enameling cast-iron ware in electric furnaces. H. EK. KENNEDY. Chem. Met. 
Eng., 30, 219-20(1924).—Description of an elec. fur. for enameling bath tubs at the 
plant of the Pacific Sanitary Co. Ribbon resistors of nickel-chromium were used, em- 
bedded in slots in the sides and over the top. After 2 yrs. operation no diminution in 
cross section was noticeable in the resistor. After the erection of the first fur., 3 duplex 
fur. were built, which are practically two fur. within a single arch. In these one tub is 
being preheated while another is being enameled. These stoves take 220 kw. No 
figures on production are given, but the statement is made that with oil at $1.25 per 
barrel, the elec. heated tub is slightly cheaper. (NovTs: This would depend on the 
power rate, which is not given.) Me Eee 
Heat transfer in enamel-lined apparatus. E. P. Poste. Ind. Eng. Chem., 
16 [5], 469(1924).—A report of observations on a wide variety of types of enamel- 
lined equipment operated under a wide range of conditions. Typical cases are 
covered on commercial units to illustrate what may be expected under various con- 
ditions and from these and other data, the following over-all coefficients of ht. trans- 
mission are given: 


OvER-ALL COEFFICIENT OF HEAT TRANSMISSION 
Kg. cal. per hour B.t.u. per hour 


a per sq. M per per sq. ft. per 

Conditions Cc oF 
Steam to water being heated 400 to 700 80 to 140 
Hot water to water being heated 350 70 
Steam to boiling water 700 140 
Steam to a thick fruit product 160 32 
Cooling water by cold water and by brine 200 to 600 40 to 120 
Hot oil to oil being heated 65 to 140 18 to 24 
Hot oil to boiling water 150 to 200 30 to 40 
Steam to water being heated in tubular heaters 500 to 800 100 to 160 


Steam being condensed to water in tubular condenser jacket 700 140 
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The thickness of the enamel coating, rather than the metal thickness, seems to be the 

detg. factor in the over-all coeff. of ht. transmission. The values stated are based on 

actual operg. conditions. RD lee 
PATENTS 

Zirconium oxide concentrate and method of producing the same. CHARLES 
J. Kinzig. U. S. 1,494,426, June 3. In the derivation of zirconium oxide from mat. 
composed of compds. of zirconium associated with undesired sub., the steps which 
consist in mixing and htg. said mat. with sulphuric acid; adding water to production of a 
zirconium sulphate soln.; and adding to said soln. chloride of sodium. 

Enameled ware. Haroup F. WHITTAKER and THEODORE BAKER, U.S. 1,496,505. 
June 3. In the method of making chem.-resistant enameled ware having a metallic 
base, the step which comprises incorporating in the base material a metal capable of 
rendering the coeff. of expansion of the metallic base substantially the same as the coeff. 
of expansion of the enamel component of said ware, shaping said base mat. into the 
desired form, and applying thereto the enamel. As a new article of manuf. enameled 
ware having a metallic base and comprising an enamel having high chemical resistance 
and a relatively low coeff. of expansion, and a metallic base consisting of an alloy whose 
coeff. of expansion is substantially the same as that of the enamel. As a new article of 
manuf., an enameled iron alloy comprising an enamel whose components are present 
in the following proportions: 


Per cent 
SiGe Oe wee een arian re Gin eae eet Pon 6/20 to:7.5.0 
1B CER ene Senne Sung, Sen er Ses Org Peet ee ae 4.0 to 24.0 
TO GUE as eras Oe Qe EG ree eee a= RE 4.0to 8.5 
Oras Uinree Ra a ae a ee os O.2to- 13 
A er Paes Sn ES Np Sig ON Skt Nihextiate ah aah woo g i 10.40 
INES) Seay wart Monch ord Bite winks. Se eee. eer oes Oto ORS 
EAN EG) rac epee SP ween e Ee are Pe ca Ge Bal. Yc tnatee Scena .O to 10.0 
Aerts Gyre eth eh ees Ota ae Es fe ute i ieee, guy ave LO. to; iO 


and an alloy having substantially the same coeff. of expansion as said enamel and contg. 
between 50 and 68% of iron and between 438 and 32% of nickel. 


Glass 


Use of phonolite in the glass industry. R. Prriockx. Sprech., 56, 355-6(1923).— 
Only those plants operate for long periods of time who have their mats. analyzed at 
frequent intervals. One should not wait until the quality of the product has dropped 
before doing this since in this case it may be too late. A portion of the glass industry at 
least has taken the advice of the chemist and has been greatly benefited. This was 
done by the substitution of phonolite in the place of soda in the glass industry. A 
phonolite is mined in Germany having the following analyses: 


TEATIOIMIOSS. 2. AEE POR oi ®, 2.26 DiMen CaO) Mente ee 8 sli Sed 2.45 
Cat. yaar etna see es oes 60 .50 Potash Ke Oss einem baed bans CE DAG 
Mdina ALO; 6 fee cane 2030 Socaw Nap Owes a4:% 4 Be. 6.29 
rom oxide) BesOs: oe eae ee 12599 Wiaanesta aM gO Acie ecw keer ats 0.08 
A double truck of phonolite would be equiv. to the following amts. of raw mats.: 

Kg. Kg, 
WALL Riera ks eee na ee <- 212000 ] rs tg tee teen ones ea oa 870 


Peso) OTL Oe ee eS. Rema ae re 4000 Casas iimrink yee: seer ties Soho atic OU 
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Over 2,000,000 marks are saved in substituting a double truck of phonolite for a mixt. 
contg. soda ash. In addition to this, the cost of handling would be less since not so many 
mats. will have to be measured and added. The moist. content is practically 0 and the 
compn. does not vary much over long periods of time. Phonolite melts to a glass at 
1150°C which is a lower temp. than a synthetic mixt. of this compn. would melt at. 
Also in working no difficulty is encountered in using this in semiautomatic and an 
automatic machine as one might expect from its high Al,O; content. Heretofore be- 
cause of its high Fe content it was used exclusively for bottle and green glass. Its 
resist. to atmos. agents, acids and alkalies make it useful for glass brick, tubing, ac- 
cumulator glass, preserving glass, for all sorts of colored glasses used for chemicals and 
pharmaceutical purposes, for basins, window glass, pressed glass, glass fittings, and 
chem. app. ‘The use of phonolite in the glass industry has resulted in an improvement 
_in the quality and a reduction of the costs. HeGAS: 
Increase melting area—decrease repairs by insulating glass tank. ANoNn. Cer. 
Ind., 2 [6], 349(1924).—Interview with W. K. Brownlee, Pres., Buckeye Clay Pot Co., 
Toledo, O. The insulation of a glass tank permits of lower operating furnace temp. 
with a given production. The outside walls of the furnace, being cooled by a strong air 
blast, chill the molten glass which sinks, whereas, the hotter glass in the center rises. 
That such convection currents do exist is confirmed from results of approx. tank wall 
readings made at the Bulb Plant of the Gen. Elec. Co. where a temp. differential of 
approx. 100°F per ft. of height in glass was noted from pyrometer readings taken simul- 
taneously. Also very marked vertical lines of erosion are produced by the glass currents 
moving down the walls. A small test-tank furnace was built with flux blocks for the 
walls and floor and insulated throughout with 2!/. in. of Sil-O-Cel. The section of the 
test furnace is shown. ‘The furnace was fed at the rate of 1500 to 1600 lbs. of batch 
without cullet per 24 hrs. and operated at 2500 to 2600°F for 30 days. ‘The glass 
was ladeled out and the furnace allowed to cool. The insulation had equalized the in- 
ternal tank temps. so as to obviate vertical currents with the consequent elimination of 
vertical erosion as shown in a view. ‘The real significance of the insulation lies in the 
uniformity of glass temp. and lower average tank temp., rather than in any fuel saving, 
although this latter is quite marked. The approx. amount of heat lost through radia- 
tion in the average glass tank is 60 to 65%. Five to 6% of the heat generated is used 
to melt the glass. In the insulated tank, flowing action is maintained throughout 
the entire tank vol. This slower, though widely distributed movement, should effect 
a daily production equal to that of an uninsulated furnace, with its highly localized 
though relatively more rapid flow. ‘The corrosive effect of the fluxes on the ports is 
minimized when the mass of glass progresses more slowly. The reduction of the heating 
temps. removes one of the most common causes of tank block disintegration. Clay 
tank blocks like clay pots should be burned to a higher temp. than the temp. used to 
melt glass, in order to eliminate subsequent shrinkage and minimize the absorption of 
alkali fluxes. This would mean that the dimensions of the blocks would have to be 
cut down in order to be fired successfully. Excessively thick blocks really constitute 
insulation and burn away readily to a comparatively thin section. ‘The best con- 
struction for insulation is blocks that do not weigh over 125 lbs. and are not over 8” 
thick by 12” wide by 18” long or even less, 8” x 8” x 12”. A photo of the interior of a 
tank shut down for repairs indicates that German tank blocks are inferior to the do- 
mestic product. Pubs. 
Surface alteration in glass detected by high voltage currents. Pau Wooc. 
Le Verre, 4, 54(1924).—In detg. the dielectric strength of liquid hydrocarbons the fol- 
lowing phenomena were noted: The liquid was contd. in a thin cylindrical glass vessel 
145 mm. high, 66 mm. in diam., filled to a height of 100 mm., standing on a circular 
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metal plate 114 mm. in diam. On top of the vessel was placed an ebonite strip holding 
in place through its center a brass rod 134 mm. long and 5 mm. in diam., terminating 
in a brass sphere 12.5 mm. in diameter. The brass rod (a 7 mm. length) and the sphere 
were immersed centrally in the liquid. An alternating current of 25 cycles was applied 
to the metal plate and the brass rod. With sufficient voltage a discharge was ob- 
tained, the current flowing from the brass rod to the surface of the glass, and over the 
surface to the metal plate. With a cylinder washed with dilute HCl, then with water, 
dried at 100°, then filled with an anhydrous mineral oil the resistance is high, but the 
moisture retained on the surface is sufficient to conduct the current and a discharge is 
obtained. With rise in temp. of the oil a corresponding lower discharge voltage was 
necessary, thus 11° 67.700 (volts), 20° 65,400, 40° 62,150, 60° 59,300, 80° 56,650, 
100° 54,100. If, however, a hydrocarbon is used contg. a trace of water the discharge 
voltage decreases with the temp. on cooling the liquid, and then rises again on heating 
the liquid, e. g. (cooling) 18° 65,800 (volts), 16° 62,950, 14° 38,000, 12° 27,300 (heating), 
12° 26,700, 14° 30,350, 16° 36,600, 18° 56,500, 20° 64,550. ‘The explanation is given 
that the surface of the glass effloresces, liberating bases by the hydrolysis of the silicates. 
The carbon dioxide of the air causes the formation of a thin film of sodium carbonate. 
This salt crystallizes with 4 or 5 mols. of water at ordinary temp., but on cooling will 
form the hydrate with 10 mols. of water, if the water is available. The latter effloresces 
on heating when its v. p. is higher than that of the water vapor contained in the liquid. 
If this film is attacked by traces of free acid in the oils, the discharge voltage rises rapidly. 
By this method 1 part of water in 60,000 parts of oil can be detected. Es N: 
Notes on the welding of glasses. LEoN ApprerT. Le Verre, 4, 25-9, 49-53 
(1924).—After some historical notes A. discusses the properties which influence the weld- 
ing together of glasses as in the casing of colored glasses, and the welding of glass and 
metal as in enamels> Coeff. of Expansion: Successful methods for detg. whether two 
glasses are sufficiently similar in their coeffs. of expansion to remain welded together 
without strain are given as follows: (1) A thin sphere (a) of glass V; is blown covered 
with an equally thin layer of glass V2, and another sphere (0) is blown having V, covered 
by V;. Let it be assumed that V; has the greater coeff. of expansion. If the coeffs. 
of expansion of these two glasses are much different in value, sphere (a) will usually 
shatter with a loud report into a number of pieces, which are smaller and more numerous 
as the coeffs. diverge. Sphere (0) will remain intact and will be found to be very re- 
sistant to repeated hard blows, cracking irregularly. In sphere (a) glass V; is under 
tension, while in sphere (0) it is under compression. When the spheres are tapped near 
the mouths of their openings, both will crack irregularly into a number of pieces, but 
sphere (0) will have more curved and irregular cracks. If the two glasses are alike in 
their coeffs. of expansion, the cracks will follow much straighter curves. (2) On the 
inner side of pieces of each of the two spheres scratches, fairly close together, are made with 
a diamond or steel cutting wheel. If the glasses are alike, the pieces can be parted along 
the scratches. In the present case sphere (a) will throw off splinters of glass at the cut- 
ting line as the scratching proceeds, while sphere (b) will only be scratched and cut with 
difficulty. Here again in sphere (a) glass V; is acting under tension, while in sphere 
(b) it is under compression. Skilled operators by these tests can differentiate between 
glasses varying in some of their chem. constituents by 1/25, or by 1/250 of the total batch 
wt. LIN. 
Treatise on operating glass melting tanks. BJARNE ScCHIELDROP. Glass Worker, 
43 [31], 11; [82], 11; [33], 18; and [84], 18(1924).—Systematic ht. balance for checking 
operations is advocated. Daily records of gas analyses, regenerator and flue temps. 
will allow saving of fuel and improved quality of glass. Detail of ht. balance is given. 
The importance of stack losses, excess air, etc., is shown. Draught and gas velocities 
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should be calculated before the furnace is built. Complete data are necessary to cor- 
rectly understand operation. RE we 
The history, development and commercial uses of fused silica ware. RICHARD 
A. S. Pacer. Chem. Trade Jour. and Chem. Eng., 74, 153(1924).—P. reviews the im- 
portant advances made in silica ware manuf. and discusses the coeff. of expansion, 
devitrification, permeability, etc., of silica glass. PSIWe Ks 
Glass-polishing by acids. Orro W. ParKER?T. Diamant, 46, 187(1924).—An 
efficient and cheap substitute for polishing glass by stone or sand is to use an acid-bath 
of which the essential constituent is hydrofluoric acid. Other acids, such as sulphuric, 
hydrochloric, or nitric, may be added. A formula given is: 2 parts sulphuric, 1 part 
hydrofluoric, 1 part water. The ware is rinsed in soda solution, then washed with water, 
and placed in the acid-bath at 40° 60°C for thirty seconds. The process is handled 
with rubber gloves. Hie eS 
Clear fused quartz. E. R. Berry. Chem. Met. Eng., 30, 715-17(1924).—Clear 
fused quartz, heretofore made only in small sections by hand labor in the blast flame, 
has now been made on a commercial scale by the Gen. Elec. Co. Water clear rock crys- 
tal contg. less than 0.2% impurities is the raw mat. The selected crystals are packed 
tightly in a graphite crucible, and raised rapidly to the m. p. in a modified vacuum fur. 
Fusion occurs within 45 min., with a power consumption of 3-8 kw.-hr. per pound of 
quartz. A clear, transparent slug containing a few small bubbles is obtained from this 
first fusion. ‘This is placed in another graphite crucible suspended in a vertical carbon 
tube fur. A graphite piston with a wt. attached is placed on top of the slug which is 
again brought to fusion, the bubbles collapsed, and the quartz extruded in various forms. 
Its extremely low coeff. of expansion suggests many uses for this material. It is possible 
to transmit light through very great lengths of curved quartz rod with very little loss. 
Fused silica. RicHarD PacEr. Nature, 113, 748-52(1924).—A history of the 
development of fused silica from 1711 when tubes fused by lightning were discovered 
in Silesia by Hermann. In all the early processes, which are briefly described, it was 
essential to keep the temp. as low as possible, so as to avoid the reaction, which takes 
place at high temps. between silica and carbon, producing carborundum and evolving 
carbon monoxide. In 1903 a method was sought of fusing silica by means of elec. resist. 
or arc heating. It was accomplished in 1904 and from it was developed the present 
methods whereby fused silica is melted by means of an electrically heated carbon or 
graphite rod. When the fusion has been brought to the right degree of plasticity the 
rod is withdrawn, and the fusion is drawn, or blown by internal gas pressure, either freely 
or into a mold, or is pressed or rolled without reheating. The essential conditions are 
that the fusion shall not touch the rod, excepting at its relatively cool extremities. The 
most imp. property of fused silica is its low coeff. of expansion—being less than 1/5 of 
that of the best Jena or Pyrex glasses and less than 1/29 of the high expansion glasses. 
The relative expansion of rods of fused silica, glass and a metal is shown by illustrations 
of results of expts. at various temps. The phys. properties of fused silica are, briefly, 
it devitrifies less rapidly than silica mixed with any known subs.; d. of transparent fused 
silica is 2.21, while that of the opaque variety is 2.07; its hardness is of the same quality 
as hard glass; its elasticity is 6.6 kg. per mm. as against 6.0 for Jena glass; crushing 
strength about 7 T. per sq. in., 7. e. between that of granite and blue brick; tensile 
strength of quartz fiber, provided the surface is unscratched, is 70 T. per sq. in. Its 
most interesting chem. property is its resistance to acids. This is shown by illus. of 
expts. Fused silica is unattacked by metals and metallic vapors in a non-oxidizing 
atmosphere; it is permeable to gases at high temps.; it has outstanding advantages as 
an elec. insulator, its resistivity at 150° being 500 times that of porcelain. In optical 
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properties it is noted for its high transparency to ultra-violet radiation, visible light, and 
heat. An expt. is described in which a fused silica rod 4 ft. long, and bent through 270° 
has one end heated to incandescence by an oxy-hydrogen blowpipe. The light passes 
through the length of the rod, being guided by internal reflection and emerges at the 
thickened opposite end as a colorless beam. ‘The article is very instructive and well 
illusd. OF RRA: 
The physical properties of glasses. Fritz Eckert. Jahrb. Radioakt. Elektronik, 
20, 93-275(1923).—A bibliography contg. 383 items is given. These are classified under 
the following headings: collective works; optical glasses and their optical consts.; 
dispersion of optical glasses; absorption of colorless glasses; absorption of colored glasses; 
action of the absorbed energy; the relation between refraction and the compn., pressure, 
and temp.; reflection and elliptical polarization; electro- and magneto-optics; elec. 
and magnetic properties; d., and heat expansion; heat and mol. properties; elastic 
properties; behavior of glasses at higher temp. The relevant matter in each reference 
is summarized and combined in the form of a comprehensive monograph. 
Poetics be (GA) 
The glass industry. DELLOYE. Génie civil, 84, 89(1924)—A review of recent 
work, especially in America. d (ied il Geel @ Sarg Gra: LS 
Sintered glass. ANon. Nature, 113, 579(1924).—Filter plates of sintered glass 
have been placed on the market by Messrs. Scott and Co., the Jena glassmakers, ac- 
cording to the Chemiker Zeitung. It is pointed out that these have many applications 
in all branches of chemistry, examples in analytical, preparative and electro-chemistry 
being quoted. Series of filters of stopping powers are marketed. OF: PE Ra’ oO} 


PATENTS 


Glass manufacture. EL_MEeR Davis. U.S. 1,496,151, June 3. In app. for manuf. 
of glass, a tank having an extended end portion divided into upper and lower compart- 
ments for contg. molten glass, a closable port interposed between 
said compartments for the discharge of glass therethrough, a glass 
conveying trough normally positioned within the lower compart- 
ment having one end extended and supported by means outside 
of said compartment with its inner end supported by its own 
buoyancy in the molten glass, and positioned to receive molten & 
glass discharged from said port. 

Forming silica-glass articles. British TtHomson-Houston Co., Lp. Brit. 
207,457, March 16, 1923. A method of making articles of fused quartz consists in 
exerting a molding press. on the quartz, while it is plastic, by the expansion that takes 
place when the quartz passes from one modification to another modification of lower 
density. Suitable construction is specified. (GAD 

Forming silica-glass articles. British THomsoN-Houston Co., Lrp. Brit. 
210,707, Sept. 25, 1923. Articles from transparent quartz produced by extruding fused 
quartz through an orifice in a graphite container contain striae. The surface layer of 
the quartz is removed, before it is worked up into finished ware, by mechanical means 
or by treatment: with hydrofluoric acid. Cf. C. A., 18, 1557. (Ca A) 





Heavy Clay Products 


Building materials from waste. A. P. Laurie. Nature, 112, 956(1923).—The 
large accumulations of blast furnace slag, cinders, clinkers and burnt shale in the vicinity 
of Edinburgh have given occasion for an investigation as to their utilization for building 
materials. They can be used for brick, cement, and as aggregate mixed with Port. 
cement or plaster of Paris. "The general method adopted for the production of bricks 
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is known as the sand-lime process. Briefly, this process consists of mixing the aggregate 
with a certain proportion of lime and water, squeezing it into a brick under a pressure of 
some two hundred tons to the area of the brick and then steaming under high pressure 
or in open steaming chambers. Bricks are now being manufd. by this process from sand, 
blast furnace slag, granulated by being run while hot into water, clinker, town refuse, 
slate dust, and burnt shale from the Scottish oil shale dumps. O. P. R. O. 


Refractories 


Selection factors in choosing refractories for industrial plant use. O. A. HoUGEN. 
Chem. Met. Eng., 30, 737-41(1924).—Contains a table giving the phys. and chem. 
properties of 23 different refrac. mats. M.E. M. 

American magnesite handicapped. ANon. Iron Trade Rev., 74 [16], 1048 
(1924).—Rich deposits of magnesite are on opp. side of this continent from largest con- 
suming steel plants and cannot compete with Austrian imports. Domestic production 
rose with World War but declined with resumption of importation. Table on world 
production of crude magnesite showed Greece leading, with the U. S. second, for 1921 
(Austria not included). ‘Table of consumption in the United States shows 58% of total 
imported in 1921 as against 11% in 1917. ol dd BSD 5 

Best results secured by using fire brick of uniform thickness. M. S. GEREND. 
Power, 59 [21], 831(1924).—The advantages to be obtained by the use of fire brick of 
uniform dimensions are outlined. Drawings are given illustrating two types of calipers 
for use in sorting out brick of any specified dimension. Cyan 

Properties required of refractories for heat treating furnaces. E. B. PRENTICE. 
Fuels and Furnaces, 2 [3], 283(1924).—It is impossible to secure a refractory embodying 
all of the characteristics reqd. in ht. treating furs., in a single material. The consumer 
should, therefore, carefully diagnose conditions with respect to temps., spalling, abrasion 
from charging ware, fluxing from metal scale or fumes from the use of case-hardening 
mats., etc., and then furnish the manufacturer a complete analysis of conditions in 
order that special mixts. may be made when necessary. Diffs. in requirements of hearths 
and piers are pointed out as examples. A refractory with sufficiently high fusion point 
to guarantee efficient results and allowing for an adequate “factor of safety,” rather 
than one that just ‘‘gets by,’’ should be chosen. Spalling can be largely prevented by 
using a refractory coating which raises the fusion point of the surface above the en- 
countered temps. Fusion can be largely prevented by the application of a neutral 


coating or selecting a refractory high in alumina content and correspondingly low in 


silica. RD 


Whiteware 


New $1,000,000 pottery contains wealth of modern plant equipment. ANON. 
Cer. Ind., 2 [6], 359(1924).—Interview with A. V. Bleininger of the Homer Laughlin 
China Company, Newell, W. Va. The plant was designed after the inspection of a 
number of potteries in order that all new ideas of modern plant equipment might be 
considered. ‘The bldg. is 800 ft. in length and 290 ft. in width. The plant is so arranged 
that the ware moves in one direction from the raw material bins to the packing room. 
The bldg. is of monitor type construction which gives excellent lighting conditions. The 
raw materials are unloaded from the cars to the bins by means of a clay unloader. A 
combined scale and batch car which travels on a narrow gage track is used to transfer 
the raw materials from the storage bins to the five blungers. The blungers are lined 
with vitrified paving brick which are placed in staggered formation in order to minimize 
the blunging time. The batches are blunged 40 mins. ‘The slip passes from the blungers 
through a coarse screen and is then pumped into two rough brick-lined agitators above 
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the floor. ‘The slip flows from the rough agitators over a rotary screen covered with 
IIXX silk lawn, flows by the magnetic separator, and into the storage agitator from 
which it is pumped to the five filter presses. These 72-leaf presses are refilled five times 
each day. ‘The cakes are pugged in a horizontal pug mill, cut into 3-ft. lengths, of 
about 75 lbs. each, loaded into carts and elevated to the working floor where they are 
distributed to 17 jiggermen. Approximately 1000 of the clay cylinders are required 
for one day’s production. The clay body is not aged. A prepared clay storage is pro- 
vided in a damp cellar from emergency only. The jiggers have individual motor drives. 
There are ten revolving stove rooms, heated with hot air to 120°F, which are used for 
the smaller ware. There are seven especially designed chain driers which have a ca- 
pacity of 125 doz. 7” plate molds. The close regulation of the temperature eliminates 
the loss due to burned molds. ‘Three men are used at each bench. ‘Three stove rooms 
are provided for drying cups to the leather-hard stage. The cup lathes are driven by 
individual motors. The cast handle department is adjacent to the lathes. ‘The casting 
slip is prepared in a separate blunger with the addition of .2% of a mixture of sodium 
silicate and soda ash in equal parts. The slip is supplied to the molds through flexible 
hose. The grog for the saggers is ground in a dry pan and screened. The material 
passing a 4-mesh and retained on a 16-mesh screen is used. ‘The sagger body is prepared 
by soaking layers of grog and clay in pits and then pugging the mixture twice, at least 
24 hrs. being permitted to elapse between the pugging in order to insure a uniform mois- 
turé content. The prepared body is elevated to the main floor by means of a belt ele- 
vator. The saggers are made by hand and on a sagger press. The daily hand produc- 
tion per man is 100 saggers, whereas the press production is 320 saggers. The saggers 
are dried in a hot air tunnel drier on steel pallets supported on suspended cars. It is 
expected, however, to utilize the waste heat from the tunnel kilns in the sagger drier. 
The overhead track makes a loop by the bisque kiln and back to the sagger room. The 
car platforms of the bisque kiln are at shop floor level which facilitates loading. The 
loaded cars before entering the kiln must pass through a pilot gate identical with a cross 
section of the kiln interior. The bisque kiln is 331 ft. in length and holds 53 cars. The 
kiln is operated on a schedule of 80 mins. per car. The car setting is 6 ft. in length by 
5 ft. in width by 5’ 4” in height. This allows extra saggers to be placed one high in 
the middle of the car. The capacity of the cars is 103 jack saggers. ‘There are five 
furnaces on a side burning natural gas and equipped for oil as a substitute. The pyro- 
metric equipment consists of one three-point recording potentiometer, one twenty-point 
indicating instrument, an optical pyrometer and pyrometric cones. The bisque is 
fired at cone 9. The bisque ware is unloaded on a belt conveyor from which it is sorted 
and placed in movable bins. The bisque is cleaned between revolving brushes. The 
glaze frit kiln has a daily capacity of 8 charges of 825 lbs. each. The frit is ground for 
30 hrs. in 5 flintstone lined ball mills. After the glaze has been ground it is sieved 
through a rotary silk lawn, passed over a magnetic separator and into agitators from 
which it is pumped to the dipping line. The dipping is done from fixed tubs in front of 
6 upright mangles each containing 51 shelves. The glost kiln is 301 ft. in length with 
the same cross section as the bisque kiln. There are four furnaces on each side. The 
kiln is operated on a schedule of 40 mins. per car. Kiln atmospheric conditions are 
checked by means of the Orsat app. ‘The same pyrometric equipment is used on the 
glost kiln as on the bisque kiln. ‘The glost ware is fired to from cone 3 to 3!/2._ It is 
handled like the bisque as it leaves the kiln. The decorated ware is fired in a tunnel 
decorating kiln on a 15-min. schedule to a temp. of about 1400°F. ‘The kiln has a daily 
capacity of 3000 dozens of ware. For this production less than 300 gallons of oil or 
24,000 cu. ft. of natural gas are required. The plant has a daily production of over 
5000 dozens of semi-vitreous dinner ware. Pale it. 
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Porcelain as an insulator in electrical engineering. G. BENISCHKE. Keram. 


Rundschau, 32, 215-6(1924). H. GAS: 
Study of the manufacture of electrical porcelain. E. E. UrBAaN. Keram. Rund- 
schau, 32, 217-9(1924). HY Gas: 
The development of insulators including questions on the construction of the same. 
W. WEICKER. Keram. Rundschau, 32, 219-21(1924). HGS: 
The use of porcelain in the construction of high tension insulators. C. H. Bay. 
Keram. Rundschau, 32, 221(1924). HAGE: 
- The testing of high tension insulators. BrEpow. Keram. Rundschau, 32, 
222-5(1924). H. G. S. 
Regarding the mechanical properties of porcelain. E. Geroip. Keram. Rund- 
schau, 32, 225-6(1924). H.G.S. 
Cements for insulators. H. Lurrscurtz. Keram. Rundschau, 32, 226—-7(1924). 
H.G.S&. 
Stoneware as an insulating material in electrical engineering. KE. E. URBAN. 
Keram. Rundschau, 32, 229-30(1924). HeGas: 
Heat economy in the manufacture of electrical porcelain. F. GRAAFEN. Keram. 
Rundschau, 32, 230—-1(1924). HsGe: 
The insulator question in the modern wireless broadcasting station. B. FREUND. 
Keram. Rundschau, 32, 232-3(1924). HeGas. 
The lifetime of porcelain insulators. W. CorpEs. Keram. Rundschau, 32, 
234-6 (1924). H. G58: 
The development of the German electrical porcelain industry. W.HutTH. Keram. 
Rundschau, 32, 236—7(1924). HGS: 


The million volt test for porcelain insulators at the porcelain factory in Freiberg, 
Saxony. O. NAuMANN. Llektrotechn. Z., 45, 177-80(1924); 12 illus.—A detailed ac- 


count of the installation. CeGr he (Ges) 
Improvements in porcelain insulators. E. RoseNTHaL. lec. World, 83, 575-6 
(1924). Ones Fa CHAS 


Equipment and Apparatus 


Repair of leaky calorimetric resistance thermometers. J. D. Davis anv H. 
M. Coorser. Ind. Eng. Chem., 16 [6], 579(1924).—The writers describe and illus- 
trate the construction of calorimetric resistance thermometers, pointing out the advan- 
tages of use and difficulty in usual method of repair. ‘They have found a rapid and 
easy method to repair this type of thermometer when moisture has been introduced 
into the case. ‘The thermometer case is opened by cutting the solder joint at the lower 
end of the case and the glass drying capsule is removed, thus leaving the case open at 
both ends. A test tube large enough to contain the thermometer tube and glass outlet 
is filled with paraffin at about 130°C and the thermometer tube is immersed in the hot 
paraffin, the temp. being maintained for about 30 min., or until bubbles of air and steam 
are no longer evolved. After this, the tube still containing the thermometer is allowed 
to cool and finally broken away from the solidified paraffin. This is carefully chipped 
away from the thermometer, the tip is resoldered and the head sealed again with De- 
Khotinsky wax and the thermometer is ready for use. ‘The drying tube may, of course, 
be eliminated. Thermometers that have developed leaks and have been sealed in the 
above manner have shown no change in the ice point, proving that the original charac- 
teristics have not been altered. The lag for one degree temp. change is not appreciably 
changed, this being about 5 sec. RADSE 

Design and operation of a colloid mill. W. A. McLean. Chem. Met. Eng., 30, 
675-7(1924).—Describes a mill invented by F. J. E. China, of London, and used com- 
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mercially for a year. The mill will disintegrate solid, plastic, or liquid masses into 
colloidal particles whose dimensions are one micron or less in diam. In design the mill 
consists of a rotor with a smooth face upon the frustrum of a cone, turning within the 
similar surface of a stator, the whole enclosed in a casing. Thus there are two variables 
in operating the mill; the clearance between rotor and stator, which may be from 0.002 
in. up, and the speed of rotation, which may vary from 1000 to 20000 r. p. m. Solids 
must first be ground to about 150-mesh and suspended in a liquid medium. ‘The cen- 
trifugal action of the rotor sucks the liquid through the inlet at the bottom of the mill, 
through the space between rotor and stator, and out through a discharge above the 
rotor. From 1 to 2.5 tons of feldspar per hour may be ground to colloidal fineness, with 
the passage of 3.5 to 5 T. of water medium. A discussion of the disruptive forces used 
by the mill is given, together with figures on power consumption. M. E. M. 
Continuous grinding in the ceramic industry. ANoNn. Chem. Met. Eng., 30, 
783-4(1924).—A description of the new plant of the Amer. Grinding Co. Feldspar, 
silica and clay are ground by a continuous process, to —200 mesh. The raw mat. is 
ground wet in a Hardinge mill, passes through 2 Dorr classifiers and a Dorr thickener, 
is dewatered on a vacuum filter and delivered to a tunnel drier. M. E. M. 
Industrial kinetic elutriation. L. ANDREWs. Chem. Trade Jour. and Chem. Eng., 
74, 403(1924).—A. describes an elaborate ‘“‘kinetic’’ fractionating elutriator. The 
water suspension is forced, at high velocity, tangentially into a stationary annular cham- 
ber. The centrifugal force on the suspended particles in this rapidly rotating liquid 
gives the initial sepn. The fractions are further purified 2 or 3 times by ordinary 
gravitational elutriation. Powe Kk! 
The determination of the viscosity of highly viscous substances. E. BERL, M. 
IsLER AND A. LANGE. Z. angew. Chem., 37, 128-31(1924).—A simple app. is described 
for the accurate detn. of the viscosity of highly viscous materials. It consists in measur- 
ing the time required to withdraw a plunger immersed in the material a short distance 
under the influence of the force exerted by a known weight. The plunger is suspended 
from the left-hand side of a balance arm so that it dips a given distance into the viscous 
material. Weights are added to the right-hand balance pan until the balance is in equil. 
in this position. A certain addl. weight is then added and note made of the time re- 
quired for the balance pointer to swing from the equil. position over a given no. of scale 
divisions. Pat By (C2As) 


Kilns, Furnaces, Fuels and Combustion 


Automatic control of a tunnel kiln. I. P. Dressuer. Fuels and Furnaces, 2 
[1, 2, 3], 33, 125, 249(1924).—This is a series of articles describing the opern. of a 
Dressler car-tunnel kiln burning spark plug porcelain at the plant of the Champion 
Porcelain Company, Detroit, Mich. ‘The Ist article deals largely with a general de- 
scription of the construction of a Dressler car-tunnel kiln and is accompanied by photo- 
graphs illustrating the subject matter. Mention is made of the ht.-resisting qualities 
of present-day porcelain ware for spark plugs and the necessity for accurate burning 
control, both as to temps. and atmospheres in the kiln. Method of controlling the gas 
pressures by installation of a sensitive regulator in the main line is given. Since the 
gas supply was made up of coke-oven, retort and carburetted water gases, which are 
pumped in either singly or mixed, some device had to be developed for overcoming wide 
variations in B.t.u. content of the gas supply and also varying densities when attempting 
to maintain the proper reducing, neutral or oxidizing atmospheres at the proper points 
in the kiln. The 2nd article deals with the description of the app. devised and success- 
fully used for this purpose and is also accompanied by drawings and photographs. The 
3rd and last article describes the mechanism developed for controlling the auxiliary 
burners which determine the kiln atmospheres. Electrical CO and CO, meters now 
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available have been found inadequate, because as successive bungs of saggers come 
opposite the gas sampling points, due to the movement of the cars, a very distinct varia- 
tion in the gas passing into the recorders takes place and this has the effect of throwing 
out any adjustment depending on the reading. The articles offer a very interesting and 
informative description of the methods utilized in controlling burning where the utmost 
efficiency must be combined with absolute uniformity of a product possessing exacting 


requirements which is produced under definitely known conditions. Re-Dew.: 
Geology 
Steatite. ANon. Keram. Rundschau, 32, 233-4(1924). He-G5: 


The gypsum deposits of southwestern Persia. J. V. Harrison. Econ. Geol., 19, 
259-74(1924).—The paper records field observations on the occurrence of gypsum in 
southwestern Persia, with special ref. to the light they throw upon the origin of the 
deposits of this mineral. Proof is available that it has been produced in part by chem. 
replacements of limestone. Porous variable limestones of Persia are regarded as de- 
posited from soln. subsequent to the gypsum in which they occur. The gypsum oc- 
curring with the Eocene limestone is regarded as due entirely to the metamorphic action 
of sulphur-bearing soln. from the mudstones upon the limestones. Some of the Fars 
gypsum owes its origin to a similar chem. action on the limestones of that formation 
and some to deposition from evapg. soln. The metasomatic gypsum has been forming 
since Pliocene times and continues to form at the present day. Co WE 

Bauxite and laterite occurrences (India). ANoNn. India Geol. Surv. Memoirs, 49 
[1], 287.—A well-balanced survey of the known facts regarding the bauxites and laterites 
of the world. Mr. Fox discusses in his lst chapter the mode of occurrence, physical 
characters, mineral constitution, chem. compn., origin, age and economic uses of baux- 
itic laterites. His 2nd chapter is a detailed description of the occurrences in India, 
and the third chapter is a summary of the facts known regarding the bauxites and later- 
ites of extra-Indian countries. ‘The final chapter gives a summary of the chief points 
of each paper of importance previously published on the subject. In dealing with the 
constitution and origin of bauxite, F. has made a definite advance upon the previously 
recorded ideas, for he has applied the newly developed science of colloid chemistry to the 
constitution of bauxite, and has directed attention to the remarkable way in which the 
lateritic hill-caps in Peninsular India fringe, as well as lie on, the Deccan trap area and 
probably represent the decomposition product of the trap and its outliers. 

Oot Pri O:; 


Chemistry and Physics 


New method of making the Koerner rational analyses of clays. G. KEPPLER 
AND H. Ippacu. Sprechsaal, 56, 356—-7(1923).—The Koerner method of conducting | 
rational analyses (Sprechsaal, p. 775 (1903)) is exact, rapid and economical in chemi- 
cals. In this method the colloidal silica remaining undissolved is removed with a 
0.5% HF soln. This requires the use of a 250-300 cc. platinum dish which is too 
costly. K. and I. modified this method so that the cheaper hard rubber casseroles may 
be used instead. ‘There is a big difference in the ht. condy. of the hard rubber and 
platinum casseroles. A platinum casserole with a certain amt. of water at 17°C when 
placed upon a water bath reaches 80°C in 2 mins. and 91°C in 5 mins. while a hard rub- 
ber casserole with the same amount of water reaches 28°C after 5 mins. and only 60°C 
after 30 mins. In the new method allowance is made for this difference in ht. condy. of 
the types of materials. 0.5 gr. of pulverized clay is placed in a casserole and 75-100 
ce. of H,O are added. The clay is thoroughly stirred until no lumps are present. After 
adding 10 cc. concd. H25O, the mixt, is covered with a watch-glass and allowed to 
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stand a number of hrs. in air and then is strongly heated over an asbestos gage after 
which the H2SO; is volatilized. The residue is treated with H2O on a water-bath during 
which treatment the bases go into soln. The SiO, and the feldspar remain as the residue. 
After filtering through a double filter the residue is thoroughly washed with a 0.5% 
HCl soln. The residue from the filter is transferred to a hard rubber casserole (20 cm. 
in diam. with a wall 3 mm. thick) and 200 ce. of boiling H.O together with 2.5 grs. 
40% HF, stirring with a hard gum rod. After stirring for 2 mins. the HF is neutralized 
by adding NaOH drop by drop. The quartz and feldspar are then removed by double 
filtration. The residue is washed first with H.O, then with HCl and then again with 
H.0. By volatilizing the SiO. and detg. the alkalies the feldspar content can be detd. 
H.G_S) 
Permeability of building materials to gases. ENGINEERING COMMITTEE OF THE 
British Foop INVESTIGATION Boarp. Chem. Trade Jour. and Chem. Eng., 74, 122 
(1924).—The permeability of bricks, plasters, concrete, and other building mat. was 
measured, using air, coal gas, and CO:. Great differences were found even in the 
same mat. ‘The vol. of gas flowing through a wall in unit time was found to be propl. 
to the area and pressure difference and inversely propl. to the thickness. Various 
coatings and paints were also tested for their effectiveness in reducing the permeability. 
PS Wieke 
Colloid chemistry. E. K. RipEay. Chem. Trade Jour. and Chem. Eng., 74, 
127(1924).—A gen. survey of the chemistry of solids dispersed in gases or liquids is given, 
including a discussion of the electric endosmose of clay. P. W. K. 
The modern concept of solid solutions. Z. JEFFRIES AND R. S. ARCHER. Chem. 
Met. Eng., 29, 923-6, 966-9(1923).—The authors have compiled the accepted theories 
of solid solns., and give a brief discussion of their formation and properties. The ques- 
'. tion is haridled entirely from the metallurgical standpoint. M. E. M. 
Investigation of the thermal dissociation of the hydrated aluminosilicates, prehnite, 
zoisite and epidote. E. Norin. China J. Science & Arts, 1, 390-403(1923).—These 
minerals when exposed to heat dissociated into compds. sol. in HCl. The progress of 
the dissociation was detd. by 20 mins. extn. with 7% HCl. The amt. of SiO, liberated 
was detd. by 20 mins. extn. with 5% sodasoln. Dehydration curves are drawn. The 
dehydration temps. detd. are: prehnite 725-50°, zoisite 900—70°, epidote 900-1000°. 
The H;O in-prehnite is shown to be constitutional. Ws HeAnl(GwAe) 
Aluminium-titanium alloys and the influence of titanium on aluminium. E. 
VAN ERCKELENS. Metall u. Erz 20, 206—10(1923).—AI-Ti alloys contg. up to 30.7% 
Ti corresponding to the compd. AliTi have been investigated. This compd. forms 
neither eutectic nor solid soln. with Al, the solidus in the series being a straight line at 
657°, the m. p. of Al. ‘The liquidus rises very sharply, with increase in the Ti content, 
in a smooth curve to a max. at 13825° and 30.7% Ti. The alloy with only 2% Ti come 
mences to solidify at about 1000° with the sepn. of Al,Ti, followed by freezing of pure 
Al. The microstructure of the alloys shows needles of very hard AlyTi embedded in a 
soft ground-mass of pure Al. The effect of Ti on the tensile properties of Al is to in- 
crease the ultimate strength up to about 1%, then rapidly to reduce it. "The hardness, 
sp. elec. resistance, and resistance to corrosion are all increased with increase in the Ti 
content. ‘The chief value of ‘i in Al alloys would appear to be in its great affinity 
for N and O; by the removal of these impurities the phys. properties of the metal are 
greatly improved. (C:/A>) 
Plasticity. I. OrroRurr. Z. anorg. allgem. Chem., 133, 187-92(1924).—Plastics 
may contain one or several components. Fine grinding undoubtedly helps develop 
plasticity, but the most important factor is the development of an active surface on the 
particles by means of a sol-forming agent. Acids are most effective with basic oxides 
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and bases with acidic oxides. A certain concn. of H or OH ion is most effective as a 
sol-forming agent. Cf. Podszus, C. A., 11,3406. II. Plastic materials from zirconium 
dioxide. Orro RurrF and JoseF Moczaua. Jbid., 193-219, 416.—ZnOy is very slightly 
plastic and ware made from it has walls which are too thick; hence the effort was made 
to secure greater plasticity. The oxide, 99.65% pure, was heated to 1450° and ground 
while wet to 0.5 uw. When treated with acids or with salts which give an acid reaction 
a surprising amt. of plasticity was obtained. After using HNOs, the liquid was sepd. 
by ultrafiltration and it was found that 0.185 milliequivalents of acid had been adsorbed. 
Nearly the same value was found with other acids. The adsorption is directly pro- 
portional to the time of grinding. The plasticity was judged by the behavior of the slip 
in the molding. It was found that the plasticity of the oxide can be destroyed by wash- 
ing free of acid and that the plasticity also disappears on standing, but in either case it 
can be restored by the addn. of acid to activate again the surface of the particles. The 
theory of the active surface is based upon the formation of a basic salt which unites with 
acid and ionizes to form the micellion. Measurements of the shrinkage and porosity 
of the excellent ware made from ZrO, are given. The porosity may be reduced by addns. 
of clay, ThOs, etc. III. Plastic materials from aluminium oxide. Orro RUFF AND 
WILHELM GOEBEL. Jbid., 220-9.—Plastic material may be prepd. from Al,O3 just as 
from ZrO, and it can be used in prepg. ware for resisting high temps. The materials 
must be highly dispersed, and the surfaces of the particles must be activated by means 
of acids. ‘The materials burn without difficulty, giving a clear ring when burned at 
1500° or above. Imperviousness is to be secured by using higher burning temps. or 
foreign oxides such as ZrO:. B.-Ge Bae( Gea) 
The colloidal nature of clay. A. Fopor AND B. SCHOENFELD. Kolloidchem. 
Beihefte, 19, 1-46(1924) —The clay was ground, sifted, made into a paste with water, 
acidified with HNOs:, and allowed to settle. It was then washed by decantation until 
the supernatant liquid remained turbid. Samples of the soil were shaken up in glass 
cylinders with water and solns. of electrolytes and the rate of sedimentation observed. 
NH.OH in small amts. favors suspension of the clay. In larger amts. it causes aggre- 
gation of the particles but not coagulation. Cataphoresis expts. show that even in these 
high conens. the NH,OH increases the charge on the particles. NaOH in small amts. 
favors suspension, slightly higher concn. ppts. the larger particles but not the smaller 
ones, while still higher concns. ppt. completely. As with NH,OH, the Brownian move- 
ment ceases in solns. contg. much less NaOH than is required to cause coagulation or 
to remove the charge on the particles. The phenomenon of “reliquefaction” of clay 
whereby an amt. of NaOH sufficient completely to coagulate a suspension on standing 
becomes insufficient to prevent its suspension again, is explained on the basis of pep- 
tization of the clay by the alkali with resulting increase in sp. surface and therefore in 
concen. of NaOH required for coagulation. The amt. of NaOH required to coagulate 
a given suspension depends both on the pH and onthe concn. of clay. Ca(OH): coag- 
uldtes clay suspensions in relatively low concn. ‘The absorption isotherm was found 
to hold for the adsorption of both NaOH and Ca(OH)s. On washing out the Ca(OH): 
from the coagulated clay it did not regain its original adsorptive power for Ca(OH)e. 
The coagula produced by alkalies appear swollen while those produced by acids have 
a “conglomerate”’ consistency. Small concens. of salts favor suspension; larger ones cause 
coagulation. If the optimum amt. of alkali for suspension is present, however, salts 
coagulate more slowly. The phenomenon of protective action is exhibited by humic 
acids as well as by phosphates. The protective action of phosphates is not a matter 
of pH. ‘The phosphates are adsorbed by the clay in small amts. Pod gt eat tee 
Some new standard melting points at high temperatures. H.S. Roperts. Phys. 
Rev., 23, 386-95(1924).—M. ps. of common inorg. salts, detd. by a crucible method, 
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using calibrated thermels, are suitable for the calibration of thermels. The flatness 
of the heating curve is a sensitive test for purity. Detailed suggestions as to technic 
are given, also a convenient method of using pure metal strips or wires in calibration. 
Results are as follows: KeCr2O7, 397.5° = 0.5°; (80.5 NaCl + 69.5 Na2SO,), 627.0° = 
0.5°: KCI,-770.3° += 0.5°;. NaCl, 800:4° = 0:5°; NaeSO,, 884.7° = 0.5°; K.SOu,, in- 
version 583° = 1°; m. p. 1069.1° = 0.5°; Ca,B2Os, 1304° = 5°. Bee CoCr} 
Physico-chemical phenomena in glass making and ceramics. ALBERT GRANGER. 
Chaleur et industrie, 5, 34-7(1924).—An address. A. P.-C. (C. A.) 
Influence of certain fluxes on the softening temperature and fluidity of a mono- 
silicate mixture of lime and silica. W.S. PATTERSON AND P. F. Summers. Bull. 
Inst. Mining Met., No. 233(1924).—The fuel consumption of a furnace may- well be 
governed by the temp.-viscosity relations of the slags formed. ZnO, MgO and Al.O; 
require the most superheating and in practice would require a considerable fuel expen- 
diture to render them sufficiently fluid to flow from the furnace. With high percentages 
of Al,O; the slags are particularly viscous. Although FeO and Fe.O; yield slags which 
are extremely fluid, their presence in large amts. may raise the sp. gr. to an undesirable 
extent, and prohibit a satisfactory sepn. of metal from slag. When 2CaO.SiO: is cooled 
down, the transition from the B- to the y-form occurs at 675° and is accompanied by 
a vol. change of nearly 10%, resulting normally in the disintegration of the silicate. 
During the measurements of the softening temp. of the silicate mixts., this tendency 
to powder was particularly noticeable with some bases, with others it was suppressed. 
When 25% of the CaO had been replaced with FeO, Fe.O3, SnO»,, MgO, or Al,O;, none 
of the cones disintegrated on cooling, these bases being very active in suppressing the 
change. ZnO and PbO did not suppress the 6- into y-change up to 75% CaO replace- 
ment; but above this amt. none of the cones fell to powder on cooling. 
Ee PA CCarA2) 


General 


In Russia there has been organized a fourth service arm, the ‘“‘Dobrokhim,” or 
“chemical volunteers.” London Times, May 22. Hes: 
Foundry school established in France. VINCENT DELPORT. Iron Trade Review, 74 
[15], 992(1924).—The first school established in France for training engineers specially 
for foundry management was opened in Paris, Jan. 7, 1924. A limited number of stu- 
dents from foundries and engineering schools are chosen by competitive examination 
for one year course in foundry practise, previous training in math., phys., chem. and 
drawing being required. ARB A sg bs 
Sawdust as a fuel for gas production. Harrorp DORMAND. Power, 59 [22], 
862(1924).—The production of gas from sawdust is described; pictures of the gas pro- 
ducer are shown. ‘The disposition of sawdust in some industries presents a difficulty. 
The burning of sawdust under boilers has not been carried out entirely successfully. 
The present installation makes gas to run a gas engine at a lumber mill. Apparently 
gas from sawdust for power purposes is entirely possible with the correct type of pro- 
ducer. Cer it 
How relative drying time may be approximated. E. B. ATwaATER AND R. A. 
Bori“sLaANnD. Chem. Met. Eng., 29, 226-30(1923).—Drying tests were made on various 
mats., using a steam-heated pan drier. Samples from the charge were analyzed for 
moisture at regular intervals until the mat. approached zero moisture. Curves, in 
which per cent moisture is plotted against time, are given for coal, sawdust, gypsum, 
fire clay and sand. While the absolute time shown on these curves applies only to 
the drier used, the relative time required for drying any mat., between two moisture 
limits, applies to any drier. M. E. M. 
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Stoneware clays. Atix CorNILLE. Rev. Mat. Constr. Trav. Pub., 175, 75-6B 
(1924).—The following are some French clays which when used alone give good quality 
stoneware. ‘They are also noted for their wide heat range. 


St. amant en 


Puisaye Ramberviliers (Vosges) 
Dion (Allier) (Nievre) Crude Washed 
Water and Ignition loss “F565 10.86 7.98 7.66 
SiO, 62 .32 64.17 65 .94 48 .63 
Al,O; 25.74 20 .56 20°.13 30.71 
FeO; 1.90 1.01 1.76 3.67 
TiOs oe 0.82 tr, tis 
CaO 0.17 0.23 0.44 0.26 
MgO 0-37 cr: 0.77 2.24 
Alkalies 2.05 2..20 BG 6.70 
Fusion Range, Cone 9 6-8 4-5 less than 4 
L. N. 


Silicate of soda for treatment of concrete roads. ANoN. Nature, 112, 953(1923).— 
Silicate of soda is being more and more used for surface treatment of concrete. Chem. 
reactions that result from the application of a dilute soln. of silicate of soda to concrete, 
are very complicated, but seem to include the combination of the silicate with free 
hydrated lime liberated in the setting of cement to give a lime silicate, which forms a hard 
compd.: the net result is the formation of an intensely hard outer skin—in which all 
the pores have been completely filled up—strongly resistant to abrasion and dusting, 
and largely waterproof. It is essential that the silicate of soda be sprayed over the road 
in the form of a very dilute soln., vzz., 1 of the liquid neutral silicate to 4 of water, while 
the silicate of soda must be prepd. for the specific purpose, with a fairly high ratio of 
silicate of soda. As is well known, very many grades are supplied, from a low-ratio 
product containing 1.60 molecules silica to 1.00 mol. soda (Na2O) to a very high-ratio 
grade with over 4.00 mols. silica. The right brand to use is a matter of experience and 
research, but the results, under proper conditions, are remarkable, and constitute a 
factor of national importance in the upkeep of roads. 

English China Clays, Ltd. Anon. Oil & Color Trade Jour., 65, 1355(1924).— 
Eng. China Clays, Ltd., report for 19238 states that the vol. of business was greater, both 
in home and export markets, than in the preceding year, but the demand for china 
clay in the world’s markets is still below pre-war levels. Until Russia and Central 
Europe again become effective customers the capacity of china clay companies will con- 
tinue largely in excess of the world’s demands. O.P.R.O. 


PATENTS 

Apparatus for and process of making saggers. EUGENE 
A. HuLts AND JosePH F. Moranz. U.S. 1,496,642, June 3. 
The combination in means for forming saggers and other 
bodies of green clay, of a molding press; a removable plate 
on which a sagger is formed; a slatted tray on which the 
plate, with the sagger, is placed; a stop partly encircling 
the sagger, said stop having pins engaging the tray so that 
the plate can be withdrawn to allow the sagger to rest 
directly on the tray. 

Smoke abatement. FE. Mumrorp, F. Mumrorp and W. H. Mumrorp. Brit. 
210,581, Dec. 8, 1922. A soln. of 1 lb. CaCl, in 5 gals. H:O is sprayed over the fuel on 
a furnace grate to minimize the evolution of smoke. NaNO; or KNO; may also be 
added to the soln. (GAD 
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The Silica Refractories of Pennsylvania. E.S. Moore and F.G. Tayior. Penn- 
sylvania Topographic and Geologic Survey, Bull. M3, 100 pp., 1924. 

A comprehensive report on the silica refractories industry of Pennsylvania. The 
report includes chapters on the mica-schist quarries of eastern Pennsylvania; the geologi- 
cal formation, character and extent of the various deposits of quartzite; quarrying 
methods; descriptions of properties and plants of companies quarrying quartzite or 
making silica brick; the manufacture of silica brick; and chemical and phsyical proper- 
ties of the silica minerals and of silica brick. 

In 1920 Pennsylvania produced 73% of the quantity and 71% of the total value of 
silica brick manufactured in the United States. All of Pennsylvania’s production, 
except that from two plants, comes from the formation known as the Tuscarora or 
Medina quartzite. The two exceptions use the Chickies quartzite (upper Cambrian age) 
in southeastern Pennsylvania. Certain portions of this formation are mica-schist 
instead of quartzite. Certain grades of mica-schist are split into slabs and used for 
refractory purposes. 

The Tuscarora formation is Silurian in age and nonfossiliferous except for a peculiar 
fossil Arthrophycus allegheniensis. This formation is the greatest mountain-forming 
rock in central and south-central Pennsylvania and extends from near Williamsport 
on the northeast to across the Maryland line near Cumberland. A characteristic 
feature of the formation is the great areas of white broken rock or talus known as ganister 
floes, varying in thickness from 1 to 35 feet. The most striking floes are near Hollidays- 
burg, Point View, Water Street, Mt. Union and in Lewistown Narrows. ‘The large 
floes are much in demand for the manufacture of silica brick. Sixty-five samples of 
Tuscarora quartzite throughout the state were analyzed, fusion point determined, and 
results tabulated. The most favorable areas are in Center, Blair, Bedford, Hunting- 
don, Mifflin, and Juniata counties. In the southern part of the state much of the rock is 
too soft and crumbles readily. 

Companies which quarry quartzite and make silica brick are: Harbison-Walker 
Refractories Company, Superior Silica Brick Company, Federal Refractories Company, 
General Refractories Company, United States Refractories Company, Haws Refractories 
Company, Van Dyke Silica Brick Company, and E. J. Lavino Refractories Company. 

J. Sports McDowELL 

Effect of Storage of Cement. Durr A. ABrams. Structural Materials Research 
Laboratory, Lewis Institute, Chicago. Bull. 6 (1924). 

Tests were made in order to determine the concrete and mortar-making properties 
of 3 different lots of Portland cement which had been stored up to 5 yrs. in sacks under 
different conditions. ‘The cements were purchased from dealers’ warehouses and stored 
in the Testing Laboratory, in the basement of Lewis Institute, and in a shed in the yard 
for 2 yrs. After 2 yrs. all cements were stored in the Laboratory. In general the ce- 
ment was stored in lots of 800 to 1200 Ibs. in standard cotton sacks; in one group of tests 
2 brands of paper sacks were also used; in another group the cloth sacks were covered 
with thin layers of hydrated lime and Portland cement. Upon receipt of the cement, 
and after storage for 3 mos., 6 mos., 1, 2 and 5yrs., concrete and mortar specimens were 
made for test at ages of 7 and 28 days, 6 mos., and 1 and 2 yrs. 

This investigation included compression tests of about 1250 6-by 12-in. concrete 
cylinders, 1300 2- by 4-in. cylinders of 1:3 standard-sand mortar, and about 500 mis- 
cellaneous tests. 

The following are the principal conclusions: 

(1) ‘There was an appreciable loss in strength of Portland cement due to storage 
in small lots in sacks for all conditions covered by these tests; the loss was greatest for 
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the cements stored in the shed, and least for those stored in the laboratory. Basement 
storage was almost as severe as outdoors. ‘The loss in strength was greater for the first 
3 mos. of storage than for later 3-mos. periods. In general the concrete strengths for the 
cements stored in the shed 1 yr. and longer were about 80% of those for cement stored 
in the laboratory. The deterioration shown by these tests was probably greater than 
would be found in a larger lot of cement stored in sacks under similar conditions. (2) 
The effect of storage of cement was found to be largely a question of the age at which 
concrete or mortar tests were made. The early tests showed a much greater loss in 
strength due to storage of cement than tests at later ages. It is of the utmost im- 
portance that the strength of the cement was not permanently reduced as shown by the 
early tests; cements stored in shed for 3 mos. gave an average “‘strength-ratio” of 73% 
(as compared to the original strength of concrete) when tested at 7 days, 75% at 28 days, 
and 84% when tested at 6 mos. to 2 yrs. Similar relations were found for the other con- 
ditions of storage. (3) After storage of cement in shed for 3 mos. the average strength- 
ratio for the ages at which tests were made was 80%; after storage for 6 mos., 75%; 
1 yr., 60%; 2 yrs., 46%; and 41/2 yrs., 45%. (4) Two brands of paper cement sacks 
gave results which did not differ materially from cloth sacks when used for storing cement 
for periods up to 41/2 yrs. (5) A thin covering of Portland cement or hydrated lime 
over cement in cloth sacks showed some advantage, but not sufficient to justify the cost 
of this method of storage. (6) It appears that the deterioration of cement in storage 
is due to absorption of atmospheric moisture, which causes a partial hydration which, in 
turn, exhibits itself in the lower strength-ratios for concrete, particularly at the early 
ages. DA 

New Book on Practical Pyrometry. Believing that enough thermo-electric pyrom- 
eters are in use to warrant a special publication on their installation and care, The 
Brown Instrument Company, of Philadelphia, has recently published a 72-page book 
covering this subject thoroughly. It is entitled “Instructions for Installation and Care 
of Thermo-Electric Pyrometers.”’ There is hardly a man who works with pyrometers 
who does not at sometime desire information regarding protecting tubes for thermo- 
couples, and various methods of wiring indicators and recorders, methods of eliminating 
cold junction errors, methods of installing couples, and of checking thermocouples, wir- 
ing, or the accuracy of the instruments. These subjects are gone into from the practical 
and theoretical angles, as well as such other subjects as open, and conduit wiring, mount- 
ing the instruments, locating defects in the thermo-electric circuit by various means, and 
many other points which will be of immense interest to the man who has to work with the 
equipment from day to day. ‘This book also contains temperature Millivolt Equivalents 
for thermocouples and conversion of Fahrenheit and Centigrade Scales. It is free to 
users of pyrometers. 


LIESEGANG, RAPHAEL Ep.: Kolloide in der Technik. Dresden und Leipzig: 

Theodor Steinkopf. 157 pp. -3.50 M. Chapter XII deals with Colloids in Ceramics. 
. Hale 

MULLER, Ericu: Die elektrometrische Massanalyse. Dresden und Leipzig: 

Theodor Steinkopf. (1923) 159 pp. 4.50 M. (The end-point of a titration is ob- 
served by change of potential of the solution.) Hehe 

Gipss, W. E.: Clouds and Smokes: The properties of disperse systems in gases 

and their practical applications. London: J. & A. Churchill, 1924. xiii, 240 pp. 10s. 
6 d. Heras: 

Testing (New Journal). CHARLES O. REID, Editor. Vol. 1, No. 1 appeared in 

Jan., 1924. Publ. monthly by the Pullman Publishing Co., Pullman Bldg., New York, 
Ne-¥; (GAZ) 
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Cement, Lime and Plaster 


Calcium sulphate cement. C. L. Happon anp M. A. W. Brown. J. Soc. Chem. 
Ind. Trans., 43, 11T-16T(1924).—The principal objects of research were: (1) To det. 
the number of allotropic modifications of anhydrous calcium sulphate; (2) To explain 
differences in setting properties of calcium sulphate from different sources; (3) To exam. 
the acceleration of setting by other sulphates; (4) To investigate the nature of inter- 
cryst. adhesion. (1) Van’t Hoff distinguished two forms of anhyd. CaSQu,, one of which 
he called “‘sol. anhydrite.’’ H. and B. conclude that only one modification of CaSO, 
exists; its soly. at 33°C is 2.29 g. per 1. and in 5% copper sulphate soln. 2.08 g. per 1. 
(2) The diff. setting rates of diff. plasters are due to particle size and percentage of hemi- 
hydrate. Flooring plaster consists of anhyd. CaSO, and hemihydrate. Anhyd. CaSO, 
absorbs moisture from the air to form hemihydrate, the speed depending on the particle 
size. Agglomeration of particles is increased by intensity and duration of heating. 
Growth of particles is due to the particles adhering and not to finer particles dissolving 
and repptg. The influence of external conditions is also shown. (3) Rohland’s theory 
that salts which increase the soly. of CaSO, increase the setting speed. and vice versa 
is shown to be incorrect. Borax, which retards the setting of plaster, increases the soly. 
of gypsum. CaSQ, dissolves and ppts. more readily in presence of copper sulphate. 
(4) Rosenhain enunciated the theory of the existence of a powerful intercryst. cement, © 
amorphorus in nature, and F. C. Thompson put forward an alternative surface-tension 
theory. ‘The evidence obtained supports R. Setting is caused by the interlocking of 
needles of pptd. dihydrate, and by crystal adhesion due to amorphous cement which 
dissolves in certain solvents with corresponding loss of mechanical strength. H. H. S. 

Magnesium oxychloride cement. J. H. Parerson. J. Soc. Chem. Ind., 43, 
215-8(1924).—Sorel’s cement is the strongest cement available on a large scale. It can 
be made nearly twice as strong as Port. cement, and can bind together very large vol- 
umes of filling mats., such as sand for concrete or sawdust for floor covering. It con- 
sists of the compd. 3MgO.MgCle.10H2O mixed with solid solns. of a more basic nature. 
If the temp. of burning magnesite is carried above 1000°C the resulting MgO will not 
react with MgCl,. Chem. analysis cannot detect overburned MgO in a consignment; 
thus a mat. of satisfactory chem. compn. may be useless for cement making. MgCl 
is best used at 22° Bé.; at 24° it causes the setting cement to expand and destroy the 
molds or blister the floor. The amt. of MgCl, added is only about half of the chloride 
reqd. to combine with the MgO. Specif. for the cement are suggested, viz: Tensile 
strength 500 lbs. per sq. in. after 7 days and 850 lbs. after 28 days, with a mixt. of 1 pt. 
MgO, 2 pt. fine ground SiO, and 5 pt. standard sand sufficiently wetted with MgCl. to 
be molded into standard briquettes of cement-testing machine type; Wet strength should 
not be less than 30% of dry strength; the briquettes are sprayed with water 3 or 4 times 
in 8 hrs. and then tested; Settzng time is detd. with a Vicat needle; the initial set should 
not take place before 90 min. and the final set should be attained within 8 hrs.; Expansion 
if over 0.3% within 24 hrs. of initial set is questionable. Free lime in the MgO reduces 
the wet strength. (Ref. is made to Seaton, Hill and Stewart, Chem. and Met. Eng., 
1921.) He Hes: 

Magnesium oxychloride cement. H. H. Dains. J. Soc. Chem. Ind., 43, 284 
(1924).—D. questions Paterson’s statement that magnesite is dead-burnt for cement 
purposes at 1000°C. A temp. of 1500°C would be required. HB: 

The Internat. Cement Congress (Jour. Soc. Chem. Ind., 43, 240(1924)).—Arranged 
by the Instn. of Structural Engnrs. in London, Eng. April 22 and 23, 1924, dis- 
cussed the following subjects: (1) Cement fondu in practice, (2) surface dust on con- 
crete floors in factories, (3) Cement in sea-water, (4) Cement in concrete roads, (5) 
Preparations to withstand oil, (6) Influence of size and shape in compression test- 
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blocks, (7) Microscopy of cement, (8) Porosity of concrete blocks, (9) Use of sea-water 
in mixing cement. Aes: 
Cement and Lime Co. Works—(Queensland). ANon. Indus. Aust. and Min. 
Jour., 71, 659(1924).—Situated at Darra, 10 miles from Brisbane. Limestone obtained 
from quarries at Gore. A full description is given of the works and methods employed. 
The works now consist of 2 complete units capable of an annual output of approx. 
60,000 T. per annum. OS PLR; 
Super-cements. RicHARD GRUN. Zement, 13, 27-30, 39-41(1924).—Three types 
(1) the quick setting special portland cement, (2) high-calcium cements, and (3) high- 
alumina or cement fondu are discussed. In (1) only pure raw mats. finely ground and 
carefully burned, are used. In two days the strength attained surpasses the usual 
28-day demands. ‘Tricalcium silicate is probably the chief constituent. Group 2 
depends upon the fineness of its raw material particles for its somewhat greater strength. 
The CaO content lies between 65% and 74%. In (8) calcium aluminates replace the 
usual silicates. The chief distinction from portland cement lies in the high initial 
set and the resistance to most salt solns. In some expts. with high-alumina (30%- 
50%) cements, G. explains the variations due to differences in burning as well as in the 
compn. ‘The effect of cooling rates and modes is also studied. Hobe Kk. (Cc. A} 
Miscroscopic examination of raw and calcined gypsum. E. S. Larsen. Proc. 
Am. Soc. Testing Materials, 23, I, 236-48(1923).—A miscroscopic description including 
form of crystal, 1, etc., is given for the minerals most commonly found in raw gypsum, 
viz., gypsum, quartz, anhydrite, calcite, and clay. The changes which occur in these 
constituents during calcination are discussed and the CaSQO,.!/2H2O formed is described 
miscroscopically. A method for the estn. of anhydrite is given.. Teo Wetec As) 


BOOKS 
K1Logs, J. A., VAN DER: Onze Bouwmaterialen. 3rded.,6 volumes. Amsterdam: 
L. J. Veen. Guilders 50.00. Reviewed in Arch. Sutkerind., 32, 219(1924). (GoA3} 
- MeEnecurni, Domentico: Chimica applicata ai materiali da costruzione. Padua: 
Litotipo-editrice Universitaria. 279 pp. JL. 25. (Coa 
Morscu, H.: Teoria e pratica del cemento armato. 2nd ed. revised. Mailand: 
U. Hoepli. 691 pp. L. 54. | ECs) 
PATENTS 


Cement. R. D&coLnLAND. Brit. 211,497, Feb. 14, 1924. Aluminous cements 
are made in ordinary rotary kilns by (a) lengthening the heating zone, and (0) pre- 
venting the formation of a coating due to the fusing of the fuel ashes. The lengthening 
of the heating zone is accomplished by employing as a fuel a coal such as lignite which 
contains a large proportion of volatile neutral products, or by diluting the roasting atm. 
with water-vapor or other neutral gas. The formation of a coating of fused ashes is 
prevented by mixing with the fuel a sufficient proportion of limestone to combine with 
the SiOz, Fe, etc., and render the ash refractory, or by removing the refractory lining 
of the kiln at the point of formation of the fused ash, and cooling the plating by external 
means. (G.A.) 

Slag cements. H. ANDREWS. Brit. 211,517, May 22, 1923. Lime, with or with- 
out other substances such as SiO, and Fe ore, is mixed with molten blast-furnace slag, 
and the mixt. is fed into a rotary kiln at 1500°. The waste gases from the kiln are 
utilized to burn limestone for the production of the lime used in the process. The clinker 
is ground with or without an addn. of 30-50% of granulated slag. (C. A.) 

Preparing sawdust for use in concrete, etc. E. L. Zuxosxr. U. S. 1,490,719, 
April 15. Sawdust is treated with a Na silicate soln. and then washed in order to re- 


move substances such as would interfere with the setting of cement. Cf. C. A. 18, 
158. GCA) 
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Coated waterproof sheeting. IL. KirscHBraun. U. S. 1,489,254, April 8. A 
waterproof material adapted for use as a roofing is formed of felted fibrous sheets satd. 
with a bituminous binder and coated on one side with bitumen, fiber and an emulsifying 
agent, e. g., a mixt. of fiber, asphalt, clay and H.O. Cf. C. A. 18, 742. (CAD 

Protecting wooden piling from teredos. C. P. Tarro anp G. De.ius. U. S. 
1,489,798, April 8. Submerged piling is protected from attack by teredos by placing 
an anode in the water adjacent the pile and passing a current between it and a more 
distantly placed cathode. (GEA) 

Terminal for electrolytic devices. G. DELIUS AND C. P. Tatro. U. S. 1,489,743, 
April 8. Structural features of a device for electrolysis of sea water to protect piling. 

(C.:A.) 

Road material. G. W. BUTLER AND C. WiLiiaMs. Brit. 211,205, Nov. 18, 1922. 
The special ferro-silicate known as “‘copper slag”’ found in the neighborhood of Swansea 
is intimately mixed with a tarry or bituminous binder to form road macadamizing 
for paving material. The % compn. of the slag is SiO, 60.6, Fe:O; 33.48, CaO 2.80 
MgO 1.00, S 0.54, with traces of Cu and Sn. (CAA) 


Enamel 


Japanning license plates. Eimer C. Coox. Fuels and Fur., 2, 695-6(1924).— 
Describes methods and equipment used in modern plants at state prisons for making 
motor vehicle license plates. W.E. R. 

Unique pickling system—humidity driers cut costs in enameling plant. ANON. 
Cer. Ind., 3 [1], 22(1924)—(The Columbian Enameling and Stamping Co., Terre 
Haute, Ind.)—Single coated grayware and triple coated whiteware are produced. 
Small wooden carts are used to carry the raw mats. from the bins, over the scales to the 
rotary mixer in 1500-lb. batches. The batches are mixed for 2 mins. and elevated to 
12000-lb. storage hoppers. A conveyor bucket carries the mixed raw mats. in 1100-lb. 
batches to the smelting room. ‘The smelting is done in 2 tilting rotary furs., the com- 
bined daily capacity of which is 9 batches of 850 Ibs. each, the time required being 
2'/,hrs. The frit storage bins are calibrated in order to facilitate the taking of inven- 
tory. Fourteen 5-ft. ball mills are provided for frit grinding. The frit is ground in 
1000-lb. batches until a test shows it has been ground sufficiently, which requires about 
10 hrs. The test is made by drawing a 100 cc. sample of enamel, through a one-inch 
pipe inserted permanently in the mill, mixing it with a given vol. of water and allowing. 
it to settle in a graduate for one min. ‘The ground enamel is unloaded from the mills 
with the aid of compressed air into zinc lined carts which transfer the enamel into storage 
tanks in the dipping room. ‘The annealing of the metal which is necessary after two or 
three draws is done in a continuous furnace at 1500°F. The completed metal shapes 
are sent through a continuous scaling furnace at 1300°F. Dovetailed wooden pickling 
baskets are used, each having an average capacity of 100 pes. of ware. Rubber straps 
and a hand windlass are used for lowering and raising the baskets. The ware is kept 
in a sulphuric acid bath for 10 mins., rinsed in water and placed in a soda neutralizing 
bath. The acid tanks are built of 3-inch cypress with pitch-calked joints. The soda 
and water tanks are built of 2-inch pine with calked joints. A chain drier conveys the 
carts of pickled ware into the dipping and spraying room. ‘The enamel is fed to the spray 
guns under a four foot gravity head and atomized with an air pressure of 80 lbs. In- 
dividual: dipping and spraying booths are used. ‘The triple coated ware is dried in 
driers at 180°F whereas the grayware is dried in the open. Each of the eight driers 
holds six trucks with a combined capacity of from 1200 to 1500 pes. of ware. Ware 
requiring from 2 to 3 hrs. to dry in the open are dried in 15 mins. in the drier. There 
are twelve coal fired furnaces of the recuperator type equipped with fire-clay muffles 
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and carborundum hearths. The grayware is fired at 1700°F, the triple ground coat 
at 1750°F, and the cover coats at 1600°F. An optical pyrometer is used to measure 
the temp. All furnaces average 15 loads per hr. and operate on a 24 hr. schedule. 
The furnaces operg. at 1700°F produce 6 tons of ware every 24 hrs. on 3600 to 4000 


Ibs. of Indiana coal screenings bought at $2.00 per ton. Pe be 
The second annual report of the British Cast Iron Research Association. Pp. 19. 
Birmingham, Eng.: The Birmingham Printers, Ltd. 1923. H, HS: 
Glass 


New process anneals window glass in ten mins. ANoNn. Cer. Ind., 3 [1], 17 
(1924).—(Interview with Mr. Frank Bastin, Pres., Blackford Window Co., Vincennes, 
Ind.) This is the first plant built especially for the manuf. of window glass by the 
Fourcault process. Belgian glass experts have been employed. A plant is maintained 
for the manuf. of their own refracs. The raw ‘“‘debiteuse”’ mixt. is ground in a dry pan 
to pass 16-mesh, pugged several times and stored in masonry bins. ‘The ‘‘debiteuse’’ 
are dried for 3 mos. in an open room and fired to 1900°F in 6 days. Modern bins for 
the storage of raw glass mats. have a combined capacity of 44 cars. The unloading is 
done mechanically. The raw batch is gathered by an elec. operated car containing a 
mixing mill and scale. ‘The batch is mixed for 5 mins. and elevated to a 43-ton capacity 
batch hopper also provided for cullet storage. Fifteen batches of 1500 lbs. each are 
fed to the furnace daily. The tank proper is composed of 2 tanks built in the shape of 
the letter ‘““T’’ and connected by a canal. The dimensions of the melting tank are 
21’ x 85’ by 5 blocks in height. The height of the glass in the drawing tank is 36”. 
The tanks are water and air cooled. The melting tank has a capacity of 800 tons of 
molten glass. It requires 72 hrs. for the glass to reach the machines. The melting 
temp. is 2650°F, the temp. in the canal is 2100°F, and the glass is drawn from the feeder 
tank at 1900°F. The special machines, which are set in a vertical position, may be 
regulated to draw glass of any thickness from !/1.” to 1/2” by changing the speed of the 
asbestos rollers. The sheet is 44” to 52” in width. The glass is annealed in a 20 ft. 
leer and acquires a beautiful natural polish. Four operators watch each machine, two 
the drawing and two the annealing process. ‘Two men attend to two machines on the 
cutting floor. The fuel used is producer gas. The coal is crushed to nut size for the 
producers and the oversize is used under the boilers in the development of their own 
elec. power. PDE. 

Determination of glass ware temperatures. JAMES VOORHEES. Fuels and Fur., 2, 
679-81(1924).—For detg. the av. temp. of pieces of glass ware leaving the mold, or 
calcg. heat lost by ware between mold and leer, the construction and opern. of a simple 
calorimeter is described and the calculations involved explained. WE: R. 

Some notes on pot-clays and the manufacture, use, and treatment of glass-house 
pots. Perciva, Marson. Jour. Soc. Glass Tech., 8, 29, 45(1924).—The author relates 
some of his experiences with glass-house pots and pot-clay mixt. The requisite character- 
istics of a pot clay are outlined and several tests are given. A combination of the treading 
process and the pugmill process is recommended for tempering. Methods of mfg. pots, 
arching pots, setting pots, and the prevention of stones in pots are given. J.G. P. 

Specifications for glass. W.E.S. Turner. J. Soc. Chem. Ind., 43, 92-93(1924).— 
The charge that glass splinters from food containers is a cause of appendicitis and 
cancer is, after consultn. with leading pathologists and surgeons, very definitely refuted. 

Hees: 
BOOK 

Directory for the British Glass Industry 1923. Soc. of Glass Technology, Sheffield. 

Price 7S. 6d.—Alphabetical list of glass mfrs., makers of scient. and optical app., crafts- 
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men, firms making plant app. and raw mats., trades unions and other assocns., and 


periodicals abstracted. HBSS: 
Scuunz, Hans: Das Glas. Kempten: Kosel & Pustet. 180 pp. (GaAs 
ZSCHIMMER, EBERHARD: Chemiebiichlein des Glasschmelzers. Zum Selbstun- 
terricht. Jena: Thuringer Verlagsanst. u. Druckerei. 86 pp. (CAS 
PATENTS 


Drawing and flattening sheet glass. CiirrorpD A. Rowley. U. S. 1,499,406, 
July 1. In an app. for drawing and flattening sheet glass, a receptacle containing a 
mass of molten glass, means for drawing a continuous sheet of 
glass upwardly therefrom, a deflecting member for the sheet posi- 
tioned between the molten glass and the drawing means, and having 
‘its sheet engaging surface in vertical alignment with the sheet 
engaging surface of the drawing means, and a pair of coolers one at 
either side of the sheet source, the cooler at the side beneath the 
deflecting member having the greater heat absorbing capacity. 

Process of flattening glass sheets. 
Harry G. SLINGLuUFF. U. S. 1,497,798, 
June 17. A process of flattening sheets 
of glass having polished surfaces and a 
curvature which it is desired to remove and in which the 
glass has a temp. below that at which it sets, which con- 
sists in moving the sheets continuously ahead in a heated 
chamber on constantly shifting points of support, exposing the sheets to a temperature 
such as to cause them to flatten of their.own wt. and then exposing the sheets to pro- 
gressively decreasing temp. to permit them to set as they move along. 

Process of flattening glass sheets. Harry G. SLincLUuFF. U. S. 1,497,799, June 
17. The process of flattening a parti-cylindrical sheet of glass which consists in moving 
- spre ' the sheet continuously ahead 
2 Sere saes,.e 32 fe @ ae © a \) endwise with its convex sides 

down on constantly shifting 

points of support, exposing the 
sheet to a temp. such as to cause it to partially flatten of its own wt. then applying 
pressure downwardly on the sheet along constantly shifting lines to further flatten it, 
and exposing the sheet to progressively decreasing temp. to permit it to set as it 
moves along. 

Glass-molding machine. WiLL1AM G. BERGMAN. U. S. 1,499,334, July 1. The 
combination with a glass fur. having a discharge neck of a glass molding mach. having 
a set of finishing molds on each side of said neck, a single blank mold for each set of 
finishing molds, means for intermittently reciprocating said blank molds constructed 
and arranged to cause the blank mold for each of said sets to be reciprocated into al- 
ternate engagement with said discharge neck and its respective finishing molds to de- 
liver a charge of molten glass to said finishing molds, means to release said charge from 
said blank mold as it is moved into engagement with its respective finishing mold, means 
to move said finishing molds into position to be engaged by said blank molds simul- 
taneously with the movement of said blank molds, means to hold said finishing molds 
against movement during the stoppage of reciprocation of said blank molds, and means 
to admit fluid pressure alternately to each set of said finishing molds while said blank 
molds and finishing molds are stationary. 

Machine for the manufacture of glass articles. ROBERT FREDERICK Hay. U. S. 
1,499,522, July 1. In a mach. for the manuf. of glass articles, the combination of a 
fixed base, a ring mounted rigidly upon the said base, the said ring forming a lower 
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member of an anti-friction bearing, another ring rotatable with respect to the first men- 
tioned ring and forming the upper member of the anti-friction bearing, hollow columns 
mounted upon the second mentioned ring, hollow radial arms in connection with the 
said hollow cclumns, such radial arms being also connected to an air supply, mechan- 
isms carrying a parison mold mounted upon the said hollow columns, downwardly 
extending hollow forks in connection with the hollow radial arms, such forks being 
provided with,apertures to enable cooling air to be supplied to the outside of the molds 
and parts to be cooled, and means for cutting off the supply of cooling air at appropriate 
times, substantially as described. 

Machine for the manufacture of glass articles. ROBERT FREDERICK HaLy. U.S. 
1,499,523, July 1. A machine for the manuf. of glass articles comprising a station- 
ary frame, a rotatable frame supported thereon, said rotatable frame including an upper 
member having a plurality of laterally extending radial arms, and a lower member, a 
removable vertical column interposed between each radial arm and the lower member 
and connected therewith, each of said columns having a vertically elongated opening 
therein, a parison mold supporting frame journaled in means in the elongated opening, 
a parison mold thereon, a finishing mold carrying frame journaled in the elongated open- 
ing, a finishing mold carried thereby, and means for effecting the actuation of the parison 
and finishing molds, the arrangement being such that when one of the columns is re- 
moved, the parison and finishing molds and their associated parts may also be removed 
independently of the similar parts carried by the other columns. 

Machine for the manufacture of glass articles. ROBERT FREDERICK HALL. .U. 5S. 
1,499,524, July 1. Ina rotary mach. for the manuf. of glass articles, the combination 
of a rotatable framework, rotatable about a fixed central column, a secondary frame 
adapted to slide vertically with respect to the said framework, in order to adjust the 
machine for parison molds of different lengths and for different levels of the molten glass, 
means for so adjusting the said secondary frame and for retaining it in various vertical 
positions, two levers of the first order, of equal length, one pivoted above the other to 
the said secondary frame, a link pivotally connected to the outer ends of the said levers, 
another link pivotally connected to the inner ends of the said levers, so as to constitute 
a parallel link lever mechanism of the first order, a 
sectional parison mold carried from the outer link, 
means operg. upon the inner link for lowering and 
raising the parison mold at appropriate times, such 
means being adjustable in order to regulate and 
accommodate the dipping according to the various 
adjusted positions of the secondary frame, substan- 
tially as described. 

Machine for the manufacture of glass articles. 
ROBERT FREDERICK HaLy. U. S. 1,499,525, July 1. 
In a mach. for the manuf. of glass articles, the com- 
bination of a rotatable framework, a lever of the 
first order pivoted to the said framework, a sectional 
finishing mold carried by the outer arm of the said 
lever, a link pivoted to the inner arm of the said 
lever, another link pivoted to the first mentioned 
link, parallel to the inner arm of the lever and pivoted 
to the framework so as to constitute a parallel link 
lever mechanism, means for raising and lowering the 
lever at appropriate times, a toothed quadrant pivoted 
to the outer arm of the lever in proximity to the finishing mold, said toothed quadrant 
carrying a fork adapted when swung over to embrace the top of the article being 
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finished, another toothed quadrant meshing with the first mentioned quadrant and also 
pivoted on the outer arm of the lever, and a rod connecting the latter quadrant to a 
portion of the framework in such a way that as the finishing mold opens, the said fork 
engages the top of the article, substantially as described. 


Machine for the manufacture of glass articles. ROBERT FREDERICK Hay. U.S. 
1,499,526, July 1, 1924. Ina machine for the manuf. of glass articles, the combination 
of a fixed central column, a framework rotatable about the said central colfimn, a second- 
ary frame adapted to slide vertically 
with respect to the said framework, 
in order to adjust the machine for 
different lengths of parison molds and 
for different levels of molten glass, 
means for adjusting the said second- 
ary frame and for retaining it in vari- 
ous vertical positions, a lever of the 
first order pivoted to the said second- 
ary frame, a sectional parison mold, 
the sections of which are pivotally 
carried in fixed relation to the outer 
arm of the said lever, a counterbal- 
ance weight in connection with the 
inner arm of the said lever, means in 
connection with the said inner arm 
3 of the said lever for lowering and 
raising the parison mold, link mech- 
anism for opening and closing the 
said parison mold, an arm in connection with and adapted to operate the said link 
mechanism, a depending arm pivoted to the rotatable framework of the machine, a 
tapering slot at the lower end of the said arm, means on said arm engaging the said 
tapering slot, a horizontal box cam in connection with the said central column, and a 
follower to the said cam, connected 95 ,7 », 
to the said depending arm, substan- 
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1,499,393, July 1. The combina- . 
tion with a table on which sheet 
glass is supported while being 
scored, of a cracking-off device 
movable to different positions be- 
neath the table and sheet to elevate 
the sheet at the score line. The 
combination with a moving table or conveyor on which the glass sheet is carried while 
being scored, of a cracking-off device movable to position beneath the score line and 
comprising means to elevate the sheet. 


Process for the treatment of silicate compositions. RoBERT L. FRinK. U. S. 
1,497,263, June 10. The process of producing a mixed silicate suitable for use in 
glass manuf. which consists in subjecting a silicate and an alk. metal chloride to 
the action of heat and a decomposing gas, and treating the resulting reaction mixt. 
with an active alkaline earth contg. reagent in controlled amounts to partially 
decompose the same. 
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Glassworking mechanism. NoBLE W. Hartman. U.S. 1,497,332, 
June 10. The combination with a blow-pipe and a carrying mechanism 
therefor, of a marvering device comprising a pair of juxtaposed 
members forming therebetween an aperture of predetd. shape, at least 
one of said parts being loosely mounted and adapted to be driven by 
the charge of glass on said blow-pipe during its passage through the 
said aperture and to roll the said charge of glass into a shape similar 
to that of the said aperture. 

Glass flowing and shearing device. Epwarp Miner. U. S. 
1,497,929, June 17. Ina glass flowing and shearing device, the com- 
bination with a glass discharging spout, and 
a glass receiving mold, of shearing means 
positioned beneath said spout, said shearing 
means comprising a pair of shearing mem- 
bers, yielding means normally maintaining 
said shearing members in the open position 
to permit said glass discharging spout to 
discharge glass through the same, means for 
closing said shearing means in opposition 
to said yielding means for severing the glass 
. passing through said shears, a pivotally 
supported spoon positioned beneath said 
shearing means and adapted to receive the 
severed glass therefrom, means for tilting said spoon to deposit the severed glass into 
the mold, and means for simultaneously actuating said shearing means and said spoon 
tilting means in timed relation. 








Heavy Clay Products 


Bricks from ground clinker. ANoNn. South Africa Jour. of Industries, 6, 433(1928).— 
Ground clinker, mixed with !/ 9 of its wt. of cement, is being used for making bricks at 
the municipal gasworks at Wiirzburg, Germany. By this method, 8 cu. yds. of good 
building mat. are produced from !/2 cu. yd. of cement, with an energy-consumption 
equivalent to about 13 lb. of coal, and are produced at half the cost of ordinary bricks. 

| ORS Reo: 
PATENTS 

Clay-products drier. RoBERtT THomMpSON KYLE. U. S. 1,499,227, June 24. A 
drier comprising a plurality of tunnels having ware inlets at one end and ware outlets 
at their other ends, a cross flue 
under the outlet ends of said 
tunnels, and a hot air inlet for 
said cross flue, a second cross flue 
under the inlet ends of said tun- 
nels, a plurality of heating pipes 
extending from the first to the 
second named flue, the. space 
around said pipes being in open 
communication with said tunnels, 
a third cross flue adjacent said second flue, the crown of said third flue having open- 
ings communicating with the inlet ends of said tunnels, a stack rising from and com- 
municating with said third cross flue, and a fan for drawing air from said second flue 
and forcing it into said stack. 
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Die for brick machines. Lioyp W. Brown. U. S. 1,497,669, June 24. An 
extrusion die for brick machines, comprising, in combination with a substantially rec- 
tangular hollow head, a plurality of complemental die members 
forming each the top, bottom and sides of the die, the members 
‘ composing each the top and bottom of the die having their ends 
overlapping the ends of the members of said sides, and means for 
adjusting the positions of each of the members of the sides with 
respect to the adjacent walls of said head. 





Refractories 


Note on the influence of rapid cooling on the reversible expansion of fireclay. H.S 
Hovutpsworrtu. Jour. Soc. Glass Tech., 7, 29, 30(1924).—Test pieces of Farnley fire clay 
were fired to cones 9 and 14-16, held at these respective temps. for 2 hrs., and pieces 
from each burn were subject to different cooling rates. The methods of cooling in- 
cluded: plunging in cold water, cooling in air, and allowing them to cool slowly in a 
fur. for 17 hrs. "The reversible thermal expansions of the specimens were then deter- 
mined. In the case of the pieces fired to cone 9 very little difference was noted in the 
expansions of the pieces cooled at varying rates. In the case of the pieces fired to cone 
14, the reversible thermal expansion of the test pieces cooled rapidly differed consider- 
ably from that of the slowly cooled specimen. The latter showed a more rapid rate 
of expansion from 100-200°C, and from 550-600 than in the other temp. ranges examined, 
due presumably to the volume changes associated with the alpha-beta cristobalite (or 
tridymite) and quartz changes, respectively. The rapidly chilled specimens were then 
reheated in a muffle for 6 hrs. at 950°C and their reversible thermal expansions de- 
termined after cooling. ‘This treatment did not affect the thermal expansions of the 
specimens. ‘The slowly cooled and rapidly cooled clays on being reheated to cone 12 
for 2 hrs. and allowed to cool slowly in a fur. showed considerable change in their ex- 
pansion-temp. curves, The expansion from 100-200 was now considerably greater 
than was that previously obtained for the slowly cooled test pieces, while the expansion 
at 570 due to the alpha-beta quartz. inversion was reduced somewhat. The effect on 
cold crushing strength of varying rates of cooling was detd. It was found that the cold 
crushing strength was reduced by nearly 30% as a result of rapid cooling, although the 
actual cold crushing strength is still considerable. bP O51 es 

Madagascar graphite. A.D. Lums. Bull. Imp. Inst., 20, 61-68 (1922) —Produc- 
tion of graphite in Madagascar began in 1907 with an output of 8 T. and increased to 
35,000 T. in 1917, but has since fallen off considerably owing to post-war depression. 
It is of the flake variety and occurs in schists and gneisses in the older cryst. rocks, 
which extend over two-thirds of the island. About 60% is considered of crucible grade. 
The mines are worked entirely by natives with European supervision for the larger 
enterprises. ‘The sepn. of the pure graphite from the gangue is a rather difficult matter 
principally owing to the presence of mica, which is of nearly the same sp. gr. as graphite 
and occurs in the same flaky form. In the early stages of the industry the method of 
treatment was very primitive, the process consisting in washing the mat. in a wooden 
trough, drying in the sun, panning, and sifting ina hand-sieve. Recent practice makes 
use either of a dry method, or a wet method, or a combination of the two, and a final 
concentration by oil flotation. This last treatment ensures a satisfactory separation 
of the mica and silica from the refined product. The Ceylon and Madagascar deposits 
are the most important in the world. Although the Ceylon is slightly superior in grade, 
the Madagascar can be mined much more cheaply and so can be sold at a much lower - 
price. O- PER: O: 


Refractories for coke ovens. W. J. REES. Coll. Guardian, 119, 378(1920).—As a 
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preliminary to the discussion of properties desirable in bricks for coke ovens, Rees 
states the general conditions of their use: (1) Temp.—The temps. which bricks have 
to stand are not, in comparison with those met with in other industrial operations, high. 
In the heating flues the max. temp. under ordinary conditions of coking is not likely to 
exceed 1350°C. (2) Load.—The load is not sufficient to lower the refractoriness of 
any of the bricks in general use. (Brief reference is made to effect of load on the re- 
fractoriness of fire-clay and silica bricks.) (38) Permeability of Gases.—The bricks must 
' become fairly gas-tight, and the cement used must also at the temperature of coking 
produce gas-tight joints. (4) Resistance to abrasion.—The bricks must be mechanically 
strong enough at coking temp. to resist the abrasion of the insertion and withdrawal 
of the charge and also the abrading action of the hot gases. (5) Resistance to corrosion.— 
This is perhaps the most important factor with which it is necessary to deal; compn. 
and amt. of impurities present in the coal which are likely to act as corrodants. (Mr. 
Rees’ full report of this appears in Coll. Guar., 117, 1278(1919).) ‘Taking the Tinsley 
Park figs., there will be carried into the oven, with each charge of slack and adhering 
water, approx. 50 Ib. of sodium chloride and 20 lb. of sodium sulphate. The salt present 
will begin to volatilize at 800°C, and in addition to this removal of salt by volatilization, 
there will be some removed by hydrolysis as steam from the center of the charge comes 
in contact with the hot coal. In the coke oven the salt vapor, instead of reacting with 
the surface of the bricks, will penetrate them: there may be some deposition of salt 
inside the brick, and some of the vapor may pass on to it until it reaches a zone in the 
brick at which the temp. is high enough for interaction to take place with some rapidity. 
The joint result of the slower interaction in the cooler portion of the brick and the more 
rapid action in the hotter zones, will be the formation of a weak spongy mass, which is 
becoming increasingly more open to the attack of the salt, and which may fall away, or 
be dragged away, by the moving coal or coke. Another impt. phenomenon in connection 
with this corrosion, to which attention has been previously drawn by Fearnsides is the 
very general presence of a layer of hematite in that portion of the brick where dis- 
integration and shearing of the brick are taking place. ‘This is probably due to the for- 
mation and volatilization of ferric chloride by the action of the salt vapor on iron oxide, 
present either in the coal or more probably in the bricks. This vapor will penetrate 
the porous bricks until it reaches a zone in the brick to which oxygen, containing gases 
from the combustion flues, penetrate, and it will then be decomposed with the formation 
of hematite which will be deposited. Besides the disruption due simply to chem. at- 
tack, disruption may take place due to the fact that the corroded part will have a differ- 
ent coeff. of expansion to the remainder of the brick, and with the repeated heating and 
cooling of the oven wall, the differential expansion and contraction may cause a falling 
away of the corroded portion of the brick. An example of the corrosive action of salt 
came under the writer’s notice in connection with expts. on the effect of heat on mixt. 
contg. salt, limestone and sand. At temps. of 1350° to 1400°C, the clay lining of the 
contg. vessel was very rapidly corroded. The clay was replaced by a silica lining, and 
the corrosion was very considerably reduced. The exptl. evidence indicates that salt 
corrosion is likely to be much more severe on fire-clay bricks than on either alumina 
or silica bricks. American practice has been largely in the direction of the use of silica 
bricks; there are, perhaps, factors in connection with the size, construction and general 
coking practice which have minimized the difficulties of their use. In making silica 
bricks it is necessary to add to the crushed silica rock some mat. which will, at high 
temperature, act as a bond; the mat. almost invariably used is lime. This addn. of 
lime reduces the refractoriness of the silica, and the propn. which can be used, depends 
on the size of the fragments of quartz, and on the impurities present in the silica rock. 
The size and grading of the fragments of silica for coke oven bricks, and the compn. 
of the matrix are of paramount importance. Le Chatelier, in France, carried on exptl. 
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work, which definitely indicated that by substituting for ordinary fine material used 
in making brick, an impalpable powder obtained by grinding the raw silica rock in a 
tube-mill, a brick of distinctly superior physical properties could be produced. Test 
bricks were made, which were burned at approx. 1500°C, and the foll. results were 
obtained from them in standard tests: 

Crushing strength 














in kilogs. 
per sq. cm. 
Linear Density ie ela 3 
expansion ==————-*~—--—_, — At 
Compn. of mixt. per c. Apparent Real Dried Burnt 1600°C 
75 crude quartzite 5.2 1.63 Pre $) 15 165 30 
25 impalpable quartzite 
2 lime 
75 crude quartzite ; 
25 fine quartzite foe Aa: 2.33 10 60 8 
2 lime 
25 crude quartzite 
75 impalpable quartzite 3.9 1.36 2.35 9 1302p tel O 
2 lime 5 
25 crude quartzite 
75 impalpable quartzite ri rk: 2 .33 6 52 3 
2 lime 


The superiority of the brick contg. 25% of the impalpable quartzite powder is very 
apparent. ‘This exptl. work has been amplified in this country (England), and it has 
been proved on the large scale that by using a silica rock which, on crushing, gives 
angular fragments, by suitably grading these crushed fragments and by mixing them 
with a definite propn. of impalpable silica powder (with which a bonding mat.-has been 
mixed) bricks can be made which have a very satisfactory texture, and in which the 
after-expansion during use is small. The foll. is an anal. of a silica brick which has a 
satisfactory phys. constitution, but it is obvious from the foregoing that, within limits 
the texture and mineralogical constitution of the brick are of more importance than its 
chem. compn.: 





Per Cetitas Per cent 
SiOz 95.16 MgO 0.15 
Al,O3 1.29 K20 0.51 
FeO; 0 1S Na,O 0.24 
TiO: 0.15 Total 100.16 
CaQ 3 1.88 


The condy. from heat of the refractory mat. used for the coke oven is a factor which 
needs some consideration. Measurements and experience in American coke oven 
practice indicate that at coking temps., the condy. of a good silica brick is decidedly 
greater than that of a fire clay or semi-silica brick, which should be another point in 
favor of the use of silica brick in coke oven construction. (This paper was given before 
the Midland Section of the Coke Oven Managers’ Assn., with further discussion, page 
454, Coll. Guardian.) OnPrRv 
Refractory materials. J. W. Msiuor. Coll. Guardian, 117, 479, 537, 719, 775 
(1919).—Synopses of a series of lectures given by Dr. Mellor before the Soc. of Chem. 
Indus. dealing with the development and problems peculiar to the refrac. mats. problem. 
ODPSR. OG 
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Fire clay and silica brick as gas-house refractories. A. F.GREAVES-WALKER. Gas 
Age-Record, 53, 567-70(1924).—U. S. resources of refractory fire clays are given; 
Georgia surpasses all other states in quantity of reserves. Mfg. methods for fire-clay 
brick are outlined. Requirements for gas house refractories are listed and most salient 
features pointed out. The characteristics of silica brick are listed and discussed from 
the viewpoint of gas-house refractories. H’G2B=(C-A.) 

Tests on clays for making zinc retorts. K. ENDELL, AND W. STEGER. Meiall 
u. Erz, 20, 321-31(1923).—Tests on a no. of German, Belgian, and American clays have 
been carried out to det. their suitability for making zinc retorts. Detns. were made 
of the chem. and rational compn., the shrinkage on drying and the softening point of 
the raw clay, the linear shrinkage and porosity of the clay after firing to 1000°, 1100°, 
1200°, 1300°, and 1450°, and the softening point of a mixt. of equal parts of grog and 
clay under load at high temps. The plastic ball clays tested contained over 95% of clay 
substance and the lean clays between 50 and 75%, but the plasticity and shrinkage on 
drying were not propl. to the amt. of clay substance present. The ball clays, with 
the exception of the Amer., attained their max. and linear contraction at 1100°, while 
the leaner clays continued to shrink slowly with further rise of temp. ‘The fusion 
point lay between cones 28 and 34 (1630-1750°) and was independent of the content 
of clay substance. The softening point of mixts. of clay and grog under load was 
higher the higher the SiO. content of the grog. Six retort mixts. after firing at 1000° 
showed values for the tensile strength between 9 and 66 kg. per sq. cm., the latter being 
found in the Amer. mixt. owing to its high content of Fe.O; (3.88%) and TiO, (1.48%). 
The shrinkage on firing, porosity, and fusion point of all the mixts. were practically 
the same, but the German (Silesian) mixt. softened under load about 100° below the 
others. Clay mixts. contg. 60% to 80% of SiC softened about 100° higher than the 
grog mixts., but had the same porosity. JOS. Cute (GAS) 

Determination of thermal conductivity of refractories. M. D. HEersEy AND EF. 
W. Burzyer. J. Wash. Acad. Sct., 14, 147-51(1924).—See C. A., 18, 889. 

© HaKC. As 

Some Italian magnesite deposits. G. CasreniI. Rass. min. met. chim., 60, 5-8 
(1924).—Several MgCO; deposits of special value are described stratigraphically. 
Castiglioncello. ‘The product, which is hard and white, analyzed in %: MgCOs 88.72, 
SiO, 3.40, Fe.O; 1.80, CaO 3.15, MgO 42.45, H2O and loss of ignition 49.20%. Large 
amts. valuable in metallurgy and for the prepn. of Mg salts are available. Monteru- 
folt. Because of impurities the material is useful only after special sorting. Av. compn.: 
MgCoO; 86.02, CaCO; 9.60, FexO3 + AloO3 2.71, insol. in HCl 1.67%. Island of Elba. 
Av. compn.: MgCO; 84.50, CaCOs 1.00, SiOz 11.00, AlsO3 0.50, Fe2O3 0.90, H2O 2.10%. 
Querceto. ‘These are the most important deposits in Italy. The best material has the 
av. compn.: MgCO; 97.19, CaCO; 0.93, SiO» 1.12, Fe2O3 0.63, Al,O3 0.18%, and is used 
for chem. products. A second grade, contg. 96.06% MgCOs, is used for cement; and a 
third grade contg. 95.85% MegCoO; for refractory basic brick for furnaces. 

CC DitCrt.) 


Whiteware 


Five thousand pieces of sanitary ware aweek. ANon. Cer. Ind.,3[1], 39(1924).— 
(The Thos. Maddock’s Sons Co., Trenton, N. J.) Domestic and imported raw mats. 
are used. French amorphous flint pebbles are imported and calcined in a small up- 
draft wood fired kiln having a capacity of 18 tons of pebbles. The kiln is filled with 
wood and pebbles in alternate layers. ‘The calcined pebbles are crushed in a chaser 
mill and dry ball milled to pass 200-mesh. Batch cars are used in weighing up the 
batches which are blunged in two five-ton blungers for 2 hrs. The slip is discharged 
into the raw agitator from which it is pumped over a double lawn of 100- and 120-mesh 
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respectively. After passing over the magnetic separators, the slip passes into two 
finished raw slip agitators from which it is pumped to the four filter presses at 110 Ibs. 
pressure, 32 mins. being required to fill each press. The 4 presses are emptied and 
refilled in 1!/. hrs. After being filter pressed the clay body is either sent to the pug 
mills to be pugged for use in making ware by the pressing process or sent to mixing tubs 
to be made into casting slip. The four mixing tubs each have a capacity of 5000 Ibs. 
of casting slip. Thirty-five tons of casting slip are prepd. daily. The salts are added 
in the mixing tubs. ‘The slip is kept in storage agitators from which it is pumped to 
the casting rooms. A slip wt. of 32 ozs. to the pint is maintained. A total of 5000 pcs. 
of ware a week is produced by 91 casters and 53 pressers. Two hrs. are required to 
cast a piece and two casts per day are made with the same mold. ‘The ware is dried 
on steam heated open floors for 10 days after which it is finished and carried on an 
overhead conveyor to the green room and kept at a temp. of 80°F until ready for the 
kiln. Grog ground to from 10- to 30-mesh constitutes 50% of the sagger body mix. 
The batch is aged 6 days before being pugged. A gang of 3 men make 250 stand. 
saggers per day on one mach. About 40 larger hand made saggers are made per man 
per day. The saggers average 8 fires. An elec. driven movable vertical pug mill is 
mounted on a track with three soaking pits for sagger batches on either side. There 
are 21 down draft coal fired periodic kilns each having a capacity of 400 pcs. of ware. 
The ware is bisque fired in saggers to cone 9 in 30 hrs. The temp. is measured with 
pyrometric cones. A fritted transparent lead glaze is used. The frit is fired in saggers 
in the bisque kiln, ground in a chaser mill and ball milled 18 hrs. with the other glaze 
ingredients. The glaze is sieved through a 130-mesh silk lawn and passed over a mag- 
netic separator. The ware is dipped one day and placed in the kilns the next. The 
glost firing is done at cone 8 in 380 hrs. A bonus system is very instrumental in reducing 
the labor turnover and increasing the quality and output of the ware. Pe) .kt- 


Some facts about ball clays. Frep S. BELL. Cer. Ind., 3 [1], 27(1924).—Clays 
should be produced in stand. selections and not mixed at the mines. Clays from 
different strata but from the same deposit when fired to cone 7 vary from 0 to 9% ab- 
sorption, whereas the color varies from buff, through grayish white to white. The 
producer should know the charact. of each stratum of clay and be reasonably familiar 
with the requirements of each line of ceram. product in which the clay is used. The 
most satisfactory way for testing ball clays is to substitute the clays in question in actual 
body mixts. and fire samples in different parts of the kiln in order to obtain the max. 
variation in temp. treatment. Inasmuch as it is difficult to obtain uniform sagger 
clay, the use of a certain amount of stand. ball clay is justified and thus permits the use 
of more tender refrac. clays. ‘The overfiring temp. of a refrac. clay is quite as important 
to know as the fusion temp. A graph is shown illustrating the increase in strength of 
blunged clays over clays that are soaked down. Weathering is beneficial only when 
the entire mass of clay is kept soaked with water. PDH. 


The properties of technical porcelains of the Royal Berlin Porcelain Factory. R. 
RIEKE. Z.angew. Chem., 37, 190(1924); cf. C. A., 18, 157.—Detns. made during the last 
few yrs. may be summarized as follows, comparing Royal Berlin (a) with 7 other tech- 
nical porcelains (b). Tensile strength (a) 320, (b) 161-265 kg. sq. cm.; ball-test com- 
pressive strength (a) 1376, (b) 674-1384 kg.; transverse strength (a) 855, (b) 588-777 
kg. sq. cm.; impact transverse strength (a) 1.99, (b) 1.75-1.95 cm. kg. sq. cm. Ball- 
test compressive strength was detd. on plates 10 cm. in diam. and 1 cm. thick, between 2 
steel balls of 31.7 mm. diam. ‘Transverse strength was detd. on cylindrical pieces 16 mm. 
in diam. and 120 mm. long. Impact strength was detd. on a pendulum type of app. built 
by Schopper in Leipzig, the test pieces being 16 mm. in diam. and 12 cm. long. Soly. 
and appearance under the microscope are briefly discussed, Cita Kall GAs 
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PATENTS : 

Machine for making crucibles. Wit1i1am G. Moranp. U.S. 1,497,190, June 10. 
In a machine for forming crucibles and the like having a bilged shape, the combination 
of a separable mold of fixed circumferential dimensions, a collapsible bilge shaped core 
mechanically associated therewith, and means for forcing a measured quantity of ma- 
terial into the space between the core and the mold and for thereafter compressing the 
same within said space to thereby form the crucible. 

Machine for forming earthenware tanks. Witi1amG. Mo.anp. U.S. 1,497,191, 
June 10. Ina machine for forming earthenware tanks, a mold, a plunger head slidably 
mounted therein, controllable means for applying pressure to said plunger head, a core 
member adapted to be supported within the mold, said core member being of such shape 
and dimensions with respect to the mold as to provide a space between said core member 
and said mold in which the tank is formed, and means for holding said core member in 
fixed relationship with respect to the tank during the forming operation and for there- 
after withdrawing the core with respect to the mold. 


Equipment and Apparatus 


Practical dissertation on pebble mills. Epwarp W. Law or. Cer. Ind., 2 
[6], 369-70(1924).—In order to eliminate iron contamination from man hole covers on 
ball mills, it is suggested to line the cover with a block of rubber instead of silex. This 
would also insure a tight fit. It costs, in material and labor, about $300 to line a 6.x 8 
mill with silex. The inside diameter of the mill is reduced 6”. The mill is out of op- 
eration about one week. The surplus lime-carrying cement must be removed by running 
a while after relining. A 5/s” rubber lining (India Rubber World, Aug. 1, 1923, and 
Nov. 1, 1923) has been run in an ore mill loaded with iron balls for 9 mos. and was still 
in good condition, whereas a silex lining would have worn out in6 to 8mos. After 3 
mos. service running 24 hrs. per day and after having ground at least 1000 T. of ore, 
no signs of wear were apparent. It would take 2 men 5 hrs. to replace an entire 
rubber lining. The rubber is made in man hole size strips. Rubber lining increases 
the capacity of the mill and reduces the cost of grinding. Any small particles of 
rubber passing through the sieve would be readily burned out of the ware. Irregular 
shaped pebbles grind better than round ones as the voids are reduced. The mill should 
be half full of pebbles and the charge about 23% of the total cubic capacity or 1 cu. 
ft. of pebbles to !/2 cu. ft. of mat. P.-D aH. 

Heat transfer in furnaces as caused by radiation of gases. ANON. Fuels and Fur., 
2, 675-8(1924).—A presentation and discussion of mat. from Bull. No. 55 of the Heat 
Economy Bureau of the German Iron and Steel Institute (Alfred Schack), deals with 
heat transfer by radiation from clear gases. Diatomic gases radiate and absorb but an 
infinitesimal amt. of heat, while the spectra of CO, and H,O vapor (both triatomic) 
show broad absorption (and radiation) bands, most of which lie in the infra red, or 
invisible portion of the spectrum. JI. e., products of combustion contg. CO, and H,O 
vapor can radiate considerable quantities of heat, although they are practically non- 
luminous, and scarcely visible. Equations and curves are presented and tables of 
computations given for radiation in cal. per sq. m. per hr. of infinitely thick layers of CO» 
and H.O vapor at different temperatures. If the gases are flame filled, incandescent 
particles of C float in the gas stream and increase the radiation. It is shown that low 
velocities of flow, and time for the gases to radiate their heat are needed at high temps., 
while at lower temperatures high velocities of flow are desirable, in order to increase 
the heat transfer by convection. A stagnant layer of products of combustion in the 


roof is useful because the gases absorb ht. and protect the roof from too intense a radia- 
tion. W.E.R. 
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Kilns, Furnaces, Fuels and Combustion 


Lighting oil and gas burners. M. H. MAawuinney. Fuels and Fur., 2, 687-91 
(1924).—Practical pointers on the lighting of cold fur. Wiki: 

Combustion devices for liquid fuel. W. Trinxs. Fuels and Fur., 2, 21-4, 185-8, 
255-8, 349-52(1924).—Describes oil burners under classification of 3 types: Vaporiza- 
tion, atomization and a combination of vaporization and atomization. Indus. appli- 
cation is limited chiefly to atomizing burners. The paper discusses methods for obtain- 
ing proper mixt. of atomized liquid fuel and air in furnaces, with conclusions summarized 
in tabular form: 


Pressure 
against 
Lbs. Weight of which air 
Velocity of atom- momen- ‘Velocity can be 
Velocity of atom- izing tous of oil Weight of of induced 
Methd of of oil izing air air per andatom- air tobe _ resulting inches 
atomization ft./sec. ft./sec. Ib. of oil izing air induced mixture of water 
Mechanical oil 
150 lbs. per 
Bg. ane Stes 0 0 166 14 Lie S20 
High press. air 
atomization 
100:1bsi/sa-4ai arn 2 1600 tote 1792 12.88 120 1.00! 
Low press. air 
atomization 
2 Ibs. /sq. in.. Aske, 490 4.62 2270 9.38 151 1.70 
Fan blast atom- 
ization. Air 
at 4 oz. pres- 
SUITES. nee Caee | 139 9.50 1320 4.50 88 Ue eb 


1The high pressure burner can induce against a higher pressure if more than the 
minimum quantity of air necessary for atomization is used. W.E. R. 


Industrial heating furnaces. E. F. Conzins. Chem. Met. Eng., 30, 936-41 
(1924).—Lists the characteristics of elec. heat, and the different types of fur. with es- 
pecial emphasis on the metallic resistor type. Photographs are given of different in- 
stallations, with some performance records. M. E. M. 

Metallic resistor furnaces. E. F. Connins. Chem. Met. Eng., 30, 981-5(1924).— 
Discusses the laws, chem., phys., and economic, governing the use of this equipment. 


Electric furnace developments. FRANK Hopson. Iron Coal Trades Rev., 108, 
596(1924).—A review. Poe BAG AL 


The electric furnace in the porcelain industry. Arturo Paononi. J. four elec., 
33, 70(1924).—This is a resistor furnace which can be readily maintained at the pre- 
scribed temp. (1400-1500°) for a porcelain kiln. The resistor material consists of arti- 
ficial graphite (99% C). The heat reflecting walls are constructed of recrystd. carbo- 
rundum. ‘Two types of furnaces have been tried out, an intermittent type with a single 
chamber, and a “‘continuous”’ or tunnel type with 12 chambers in series. 


CG FNC say) 
BOOK 


TRINKS, W.: Industrial Furnaces. Vol. I. New York: John Wiley & Sons. 
319 pp. 22s. 6d. (C.-As) 
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Twin-tunnel kiln and method of operating the same. CoNRAD DRESSLER. U. S. 

1,499,354, July 1. The method of regulating the rate of heat transfer from the hotter 
ware to the colder ware in the end portion of a twin Sofi 

tunnel kiln, which consists in setting up a forced Wo ores 

circulation of the kiln atmosphere in said portion of 4 
the kiln along paths looped about the kiln axis. 








Geology 
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i eg 
Pottery clay (Australia). ANon. Bull. Imp. ye PP | AN 
Inst., 21, 321(1923)—White clay from Bendigo, ‘ail ey. 
Victoria, was tested by the Imp. Inst. 1921, on its es Zz 
suitability for the manuf. of porcelain and refrac. 
bricks: the results indicated that the clay, after washing to remove gritty matter, was 
suitable for the manuf. of white permeable pottery, which could be glazed to yield a 
fine white earthenware, and could also be used in admixt. with “grog’’ for production 
of second-grade refrac. brick. In 1922 further trials were carried out, in conjunction 
with felspathic and siliceous materials available for the purpose. This clay was grayish 
in color, plastic and practically free from grit, and superior to material examined in 1921. 
From the considerable differences in the compn. of this clay and previous samples, it is 
probable that the clay varies in different parts of the deposit. While results of these 
tests showed the clay to be quite suitable for manuf. of stoneware or semi-porcelain, large 
scale trials would be advisable to det. the working properties of the clay under indus. 
conditions. Mfg. operations would necessitate careful chem. control. | O. P. R. O. 
Bauxite (Gold coast). ANON. Geol. Surv. Rept. of Gold Coast, 1921.—Further 
discoveries of bauxite deposits have been made in the Colony. The ore varies in qual- 
ity, some of high grade while much is highly ferriferous. An interesting feature of these 
bauxite deposits is that in some cases they carry both gold and silver in appreciable 
quantities. .It is suggested in the Rept. that the gold and silver might be worth re- 
covery from the insol. residues which would result from the treatment of the bauxite 
by the Bayre process. OfP RO; 
Bauxite (India). K. P. Srnor. Bull. 3 (1923) (Geol. Dept. of Rewa Ste).— 
Bauxite of high grade is found in large quantities on the Amarkantak plateau, and in 
the hills north of Nerbudda River. Sinor describes these deposits with special reference 
to the possibilities of establishing an aluminium-producing industry in the State. 
Picked specimens of this bauxite contained from 62 to 66% of alumina, the general 
quality ranging from 51 to 57%. Bauxite of lower grade occurs in large quantities at 
many places in the Ste. O. P. R. O. 
Mineral pigments (Australia). ANON. Bull. Imp. Inst., 20, 244(1922).—Valuable 
deposits of oxides and ochers have been found, principally in the neighborhood of Cape 
Flattery. Samples of quartz sand-washed from these pigment deposits in the course 
of refining have been investigated at the Imp. Inst., and found to be suitable for the 
manuf. of glass, for such purposes as the production of pale-tinted bottles. (Chem. 
Trade Jour., 694(1921).) OP. RO: 
Fluorspar deposits of Kentucky. Louris W. Currier. Ky. Geol. Surv., 13, 
6(1923).—Describes the origin, occurrence, association, mining, milling and uses of 
Kentucky fluorspar. Cu EeB: 








Chemistry and Physics 


Borax from colemanite. BURTON G. Woop. Chem. Met. Eng., 30, 976—-8(1924).—The 
process by which borax is obtained from colemanite is described in detail. M. E. M. 
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Viscosity. The British Engineering Standards Association (28 Victoria St., London, 
S. W. 1) has issued Publication No. 188—1923 “British Standard Method for Determina- 
tion of Viscosity in Absolute Units.” Eas Me. 

“ BOOK 

FREUNDLICH, Dr. H&RBERT: Kapillarchemie: Eine Darstellung der Chemie 
der Kolloide und Verwandter Gebete. Third edition pp. xvi — 1225. Leipzig: 
Akademische Verlags-ges., 1923.—Deals with colloid chem. in relation to surface ten- 
sion, adsorption, electrical surface effects, kinetics of new phases, Brownian movement, 
sols (lyophobe and lyophile), gels, clouds, smokes, and systems in which the continuous 
phase is solid. Hea: 

Preparation of alumina from metallic nitrates. ANon. Ozl and Color Trade Jour., 
65, 1744(1924); (Ger. 339,983, Goldschmidt, Christiania) —Aluminium and other 
nitrates are partially decomposed by ht., so as to form a mixt. of hydrated alumina and 
undecomposed nitrates of the other metals, the latter being removed by lixiviation. 
The nitrous fumes evolved are converted into nitric acid, which is utilized for the dis- 
sociation of fresh quantities of the raw materials. The recovered nitrates of lime, 
potash, soda, etc., can be worked up into a mixed fertilizer, or treated for the sepn. of 
the constituent nitrates or the production of nitric acid by known methods. 

OFPERae: 


Geology 


Some methods for heavy mineral investigations. R.D. RkEEp. Econ. Geol., 19 
[4], 320-37(1924).—The paper discusses methods adapted to correlations by the study 
of heavy mineral residues. CO PWwesO} 

Manufacture of potash and other salts from leucite. J. W. HincuitEy. J. Soc. 
Chem. Ind., 43, 158-69(1924).—The fact that the whole of the world’s supply of potash 
is still obtained from practically one district is a matter of concern to other nations. 
The most hopeful source of supply is in the minerals of igneous rocks, and of these 
leucite, which occurs along the line of the Italian volcanoes, is the most attractive. 
Leucite, K2O.Al:03.4SiO» in a state of purity contains 21.5% K2O, 23.5% Al,O3, 55.0% 
SiO,. The natural mineral contains less potash through replacement by MgO and 
Na,O, but in some places, notably Rocca Monfina, fine leucite occurs in large quantities, 
computed by H. S. Washington to contain 1008 metric T. of K2O. Voelcker finds that 
powdered leucite has the same manure value as soluble manures of the same potash 
content. The Rocca Monfina industry is being developed by Baron Blanc, who found 
that if acid be continually circulated through grandular leucite a soln. was obtained 
in which no gelatinous silica occurred to make the sepn. of liquid and solid difficult. 
With sulphuric acid, potash alum is formed, and the residual silica is added to caustic 
to form sodium silicate. "The yield of alum and sod. silicate is 80%. As the market 
for alum is not large, Blanc also treats leucite with HCl which presents greater chem. 
engineering difficulties on account of the volatility and greater corrosive action of HCl. 
The plant must be completely closed, with a vent connected to a scrubbing tower for 
removal of fumes. The product KCl and Al,Cls are passed into a cooling app. where 
KCI crystallizes out. The liquor is treated with HCl gas and hydrated aluminum 
chloride crystals are pptd. ‘These heated to 280°C yield al. hydroxide and HCl. 
The yield is 983%. One T. of leucite requires 618.3 kg. of HCl gas or 197.6 kg. of H2»SOs. 
Taking factory operations, handling 36 T. of leucite per day, 5 T. of HCl would be 
required. The cost of fuel would be $0.70 per T. of leucite treated, and the products 
would amt. to 10!/,’T. KCl, 8 T. alumina, and 9 T. silica. Other processes than Blanc’s 
are: Haege’s process for making a phospho-potash fertilizer, an acid process using HNOs, 
an elec. fur. process for pot. carb. and alumina, and an autoclave process for producing 
caustic potash from leucite and lime; the last two due to Jourdain. Hv aASS 
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Systematizing combustion practice for educational purposes. C. BLACHER-RIGA. 
Feuerungstechnik, 12 [11], 81(1924).—Tabulates for comparative purposes the principle 
characteristics accompanied by simple line sketches of (1) Boiler fur., (2) Gas generators. 
These tables cover in a very compact and comprehensive way the various methods 
used in practice and show clearly the general principles involved. F. A. W. 


Measurement of the surface tension of glass. Ap. LEcRENIER. Bull. soc. chim. 
Belg., 33, 119-22(1924).—The drop wt. method was used, results being calcd. from Glu- 
gialmo’s formula a = (p/2mr)(1 + r/R), where a is the surface tension in mg./mm., 
p the wt. of the drop in mg., 7 the radius of the dropping orifice in mm., R the radius 
of curvature of the tip of the drop. The app. consisted of a Pt crucible with an orifice 
in its bottom (7 = 1.928 mm.) suspended in a vertical tubular elec. fur., a thermocouple 
being placed near the dropping tip. To det. p a large number of drops were collected 
by dropping into hot oil. R was detd. by permitting a drop to form but removing the 
crucible vertically from the fur. just before the drop fell, the drop being obtained sus- 
pended by a long glass thread; thus no distortion of the tip was introduced. A number 
of observations were made at each temp., the max. deviation being approx. 6%. For 
an ordinary soda glass the values of a were 41.58 (1025°), 41.42 (1125°), and 41.23 
- (1225°), while flint glass gave 39.66 (1025°), 39.16 (1125°), and 38.97 (1225°). 
Wi-BAPs(E2 A» 


Specific heats of products of combustion from gas furnaces. L. E. BIeMILLER. 
Gas Age-Record, 53, 423-4(1924).—The sp. heats of CO2, SO2, H2O vapor, Ne, Os, and 
CO are recalcd. from the data of Lewis and Randall (C. A., 6, 3353) into units of B. t. u. 
per cu. ft. (at 60°F and 30 in. Hg) per °F for the temp. interval 60°F to ¢°F to make 


them directly applicable to industrial gas calens. Curves are given. 
HGS (C4) 


Production of pure alumina from clay. HARALD PEDERSEN. Tids. kemi Bergvesen, 
3, 161-4, 175-8(1923); 4, 11-7(1924); Teknisk Ukeblad, 42, 75-7, 83-6(1924).—A full 
report of a radically new process for the production of Al,O; for Al manuf. The raw 
material was a common Norwegian clay contg. AlsO; 16%, Fe2.O; 8%, CaO 2%, MgO 
1%, NaO 2.5%, KO 3.5%, and SiO. 55%. As mined it contained 30% H2O but was 
easily air-dried to 5-10% H2O. A usable clay should contain not more than 4% of 
CaO and as much Al.O; and K2O as possible. The air-dried clay is kneaded and mixed 
with cold H2SO, (chamber-acid). An excess of clay is best used to obtain a high yield 
of the acid and a better decompn. of the compds. of K,O and Al,O; than of the Fe compds. 
To 1 ton of clay 1.2 ton of the acid was theoretically required, whereas 0.7 ton was found 
to give the best economy. The reaction mixt. was allowed to remain quiet for 12 hrs. 
and then was heated to 150-200°. The SiO: is thus converted to an amorphous, easily 
filterable state and part of the FeSO, is.converted to basic ferric sulfate, the liberated 
H.SO, attacking the excess clay and forming additional amts. of Al and K sulfates. 
The mass was then leached counter-currently, the temp. being kept at about 80°. 
At this point considerable amts. of Fe are sepd. as basic ferric sulfate and an extra amt. 
of Al and K is dissolved from the excess of clay. The resulting residue contained 8% 
of total H,SO, calcd. to dryness. The liquor had a sp. gr. of about 1.35 and contained 
80 g. AlpO; and 20 g. K2O perl. The Fe content was about 16% of the Al.O;, whereas 
in the original clay the ratio was about 40-100%. The liquor was cooled to 15° whereby 
1/3; of the AlpO; was pptd. as K alum. The rest of Al,O; was pptd. by addn. of solid 
K.SO, under agitation at a relatively low temp. From 1 cu. m. liquor 700 kg. of raw 
alum with 0.1% Fe was obtained. This salt was dissolved in hot water and recrystd., 
yielding an alum with only 0.005-6% Fe. ‘The water of crystn. was removed by heat- 
ing in a rotary drum with producer gas. Drying in Fe pans was not successful owing 
to the viscosity and low heat condy. of the fused salt and its action on the iron. No 


276 BOOK REVIEW 


H.SO, was expelled during the drying. The decompn. of the alum offered great technical 
difficulties, and was finally accomplished by heating directly with producer gas in a 
vertical shaft furnace charged at the top and discharged at the bottom. ‘The gases 
contained 8 vol. % of SOx. The decompn. product corresponded very closely to the 
formula Al,O3.K2SO,4. It was leached hot with a soln. of K2SO, satd. cold, the dissolved 
K.SO, being pptd. by cooling. Per ton of Al,O; produced something over 400 kg. of 
very pure K.SO, was obtained. The residual Al,O3 from the filters contained about 
50% H2O which was easily removed by heating to 400-500°. The consumptions of 
coal and H2SO, per ton pure Al,O3 were as follows: Heating the reaction mass 375 kg., 
drying the alum 800 kg., decompn. of the alum 600 kg., drying the oxide 200 kg., heat- 
ing various liquids 316 kg., total 2.291 kg. Loss of HeSO, by decompn. 36 kg., in the 
clay residue 1260 kg., in the alum 3221 kg., in the mother liquor 516 kg., total 5033 
kg.; recovered by decompn. of the alum and absorption 2,855 kg., resulting net consump- 
tion 2,178 kg. When the market value of the recovered K2SO, is taken into account 
a smaller net cost per ton of Al,O; produced from clay by this procedure is obtained, 
compared with Al.O; produced from bauxite by the Bayer process. The use of labra- 
dorite was tried in this process, but although the Al content of this material (about 
30%) is much higher than in clay the latter is more favorable, owing to the valuable 
K,O content. lLabradorite contains no K,O0 but much H2SO,-consuming CaO. 
CoH ALS (CGrAD 


General 


Spontaneous combustion of coal. J. I. Granam. J. Soc. Chem. Ind., 43, 79T- 
87T(1924).—Two theories regarding spont. combustion have been held, one that it 
is due to pyrites (FeS:) oxidizing to FeSO,; the other that it is the result of oxidation 
at ordinary temp. of org. subs. in coal. The pyrites theory does not explain all cases 
nor is a high rate of oxidn. of coal the only factor. A most important property is that 
of friability, the prodn. of fine dust being a necessary factor. : With regard to the con- 
stituents of coal, G.’s result on oxidn. of durain, clarain, and vitrain, agree with those 
of Wheeler and Tideswell, but differ markedly in respect to fusain. G. finds that fusain 
from different sources shows very slight absorpn. and similar results have been found 


more recently by T. and W. HHS: 
BOOK . 
Dunn, J. T.,D.Sc.: Pulverised and Colloidal Fuel. Pp.197. London: E. Benn, 
Litd:.1924° “Price; 25s. HS HES. 


BOOK REVIEW 


A Preliminary Report of the Clays of Florida (Exclusive of Fullers’ Earth). By 
Ouin G. BELL, 1924. 207 pages. From the Fifteenth Annual Report of the Florida 
State Geological Survey, Tallahassee, Florida. 

This report considers only the known clay deposits within reach of transportation 
and without excessive overburden. ‘The general geology, classification, mineralogy, 
chemical and physical properties, and uses of the clays are briefly discussed. Complete 
footnote references are made to other writers. The clays were tested by Mr. Bell in 
the clay testing laboratory of Dr. H. Ries at Cornell University. 

The contents of the report are briefly reviewed by chapters. 

Chapter I. General Geology of Clays. "The term clay is defined, and the origin 
of clays and the various geologic types of clay deposits are given. 

Chapter II. Classification of Clays. ©The classification of Ries is given based 
primarily on the geological occurrence and secondarily on the firing qualities of clays. 


BOOK REVIEW hap eek 


The classification of Grout and Soper is given based on physical properties with re- 
fractoriness as the basis of subdivision. Reference is made to Parmelee’s classification 
which is based on the uses of clays according to their physical properties. 

Chapter III. Mineralogy and Chemical Properties of Clays. The various min- 
erals found in unfired clays are noted together with the abundance, physical properties 
and pyrochemical behavior of the respective minerals. The minerals found in fired 
clays are discussed briefly. The relative merits of ultimate versus rational chemical 
analysis are given. Included is the information obtainable from an ultimate chemical 
analysis as listed by Ries. The chemical effect of the various constituents in clays on 
the firing behavior of the clay is also given. 

Chapter IV.+Physical Properties of Clays.—The more important physical prop- 
erties are treated. The nature of the vitrification process, as discussed by Orton, is 
given. ‘The Seger cone numbers, as commonly used for guidance in the firing of the 
different classes of ware listed, are indicated in a table. A chart is also given showing 
the important firing range temperatures of various clay products. 

Chapter V.—Tests Made Upon Clays.—The methods used in the determination 
of the physical properties, both in the unfired and fired state, are given. 

Chapter VI.—Kinds of Clays and Their Uses.—The physical properties of the 
different kinds of clays are noted together with their chief use. The uses of raw and 
fired clay as listed by Ries are also given. 

Chapter VII.—Geology of the Clays of Florida.—The stratigraphy of the geologic 
formations in Florida is thoroughly covered in a table. The physical nature, location, 
extent and thickness of the various formations are noted together with the geologic 
age, occurrence and distribution of the clays. The conditions of sedimentation and 
sources of material are also discussed. 

Chapter VIII.—Distribution and Description of Deposits by Counties.—The vari- 
ous clay deposits are described with reference to their extent, properties and uses. The . 
more important physical properties of the unfired clays and of the clays fired to different 
temperatures have been determined and the results listed. The various uses to which 
each clay is suited are also given. A number of views of plants and clay pits are shown. 
A map of Florida shows the location of ceramic plants, kaolin mines, Fuller’s earth 
mines, points where common clays were tested.and sedimentary kaolin occurrences. 

Chapter [X.—Sedimentary Kaolin.—The terminology of the clay is discussed and 
its general distribution given. The deposits are described and their geologic age dis- 
cussed. Various theories are given for their origin. The history of their development 
is noted together with their uses, the names of companies working the deposits and the 
methods of mining employed. Samples from the different producers were tested and 
the results obtained on the unfired specimens, as well as on those fired to different 
temperatures are noted. Results of chemical and mineralogical analyses are given. 
Distribution of the deposits is given by counties. Some plant views are shown. 

Chapter X.—Development and Possibilities of the Clay Industry in Florida.—A 
history of the development of the industry is given and the present status described. 
The future possibilities based on the local potential demand are noted. 

Chapter XI.—Methods of Prospecting for Clays.——A procedure is recommended 
for making the preliminary tests and for determining the extent and uniformity of the 
deposit. 

Appendix A.—Statistics of Production of Brick (1899 to 1922). 

Appendix B.—Fusion Points of Seger Cones (including chemical composition). 

Appendix C.—Directory of Florida Clay Workers (exclusive of Fuller’s earth). 

Appendix D.—Bibliography of Florida Clays. 
Index. PERRY D. HELSER 


Publications for Sale 


Journals 


Volume I (1918) $6.00, 60c per issue 
Volume II (1919) 6.00, 60c per issue 
Volume III (1920) 6.00, 60c per issue 
Volume IV (1921) 8.00, 75c per issue 
Volume V_ (1922)  8.00,.75c per issue 


January and June 1923 issues are out of print. Remaining 
copies are sold at 75c each. 


January and February 1924 issues are out of print. Other 
copies $1.00 each. 7 


20% discount is given to members on the above. 


Transactions 


Volumes 2, 5, 8, 9, 10, 11, 12, 14, 18 and 19 are out of print. 
Volumes 1, a 4, 6, Ty. byes akO and 17 can be purchased at 
$5.00 per copy. 


Seger’s Collected Wiis. 
Volumes I and II, $7.50 per volume 


Collective Index to Transactions — 
$1.50 per copy 


Report of the Committee on Standards 
Reprint from Year Book 1922, 50c each. 


Branner’s Bibliography 
A Bibliography of clays and the ceramic arts, published in 
January 1906. Copy will be sent upon receipt of 12c postage 
to cover. 


Address communication to: 
American Ceramic Society, 
Lord: Hall=Osor be 
Columbus, Ohio. 
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Abrasives 


PATENT 
Sectional grinding wheel. FRANK J. Tone. U. 5. 1,502,697, 
July 29, 1924. A grinding wheel including a supporting drum, 
segmental blocks of grinding material arranged in a plurality of 
circumferential rows, and means common to adjacent rows and 
extending circumferentially of the drum for retaining the segments 
thereon. 





Cement, Lime and Plaster 


Action of gypsum on the setting and hardening of cement. FRIEDRICH TIPPMANN. 
Zement, 13, 1385-6, 147-50(1924).—During a 12-mo. period T. observed the rate of crystn. 
and gel formation of various clinkers immersed in distd. H,O and in Ca(OH), soln. 
Crystals visible under low magnification developed in the solns. of SO;-free clinkers in 
1 day, while those contg. 5% gypsum showed crystals after 8 days, with definite gel 
formation. "The SQO3-free cements had no tendency to swell. The action of gypsum 
is to retard the crystn. and to promote colloid growth. ‘The flash set is due to crystn. 


the later set and hardness to colloid action. Hel Kee 
Enamels 
Heat-transference in enamel-lined apparatus. E. P. Poste. Ind. Eng. Chem., 
16, 469-70(1924); J. S. C. I., 43B, 541(1924). HHS: 


Enameled apparatus from a chemical engineering standpoint. E. P. Poste AND 
Max Donavrsr. Ind. Eng. Chem., 15, 469-71(1923).—Enameled app. is finding in- 
creased use in chem. processes. The enameler must produce an enamel that will meet 
its special requirement fully. As the severity of acid corrosion becomes greater it is 
necessary to limit the size and shape of the vessel to insure a perfect enamel coating. 

WH: Be tG As) 

Enamel-lined apparatus. E. G. MINER. Chem. Met. Eng., 28, 687(1923).— 
Enameled steel tanks will withstand very high pressures as well as possess non-corrosive 
and acid-resisting properties. Codrdinated efforts have resulted in standardization of 
units, as follows: a standard jacketed still with reducing ell, for the distn. of essential 
oils and acids, the reduction of fats, etc., a standard jacketed closed mixing tank with 
enameled steel agitator, an open evapg. or crystg. pan, a standard utility pot, and 
special equipment. W. H. BoCoAD 

PATENTS 

Enameling process. HENRY MOokEcKER, Jr. U. S. 1,503,991, Aug. 5, 1924. 

In an enameling process, the steps of applying to the article prior to the application 


oy: 


— 
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of the enamel, wet patterns, then applying the enamel to the article and allowing it to 
dry, and then removing the dry patterns to effect a removal of the enamel from the 
article in the desired places prior to the fusing of the enamel. 

Enamel opacifying composition and process of making the same. ‘HucH SPENCER 
Cooper. U.S. 1,502,421, July 22, 1924. Process of treating naturally occurring zir- 
conium silicate to produce an enamel opacifier, which comprises wet-milling the material 
to a condition of extreme fineness, treating the milled material with an acid and then 
washing, drying, and strongly igniting the material. 

Zirconium containing composition and process of making the same. Hucu S. 
Cooper. U.S. 1,502,422, July 22, 1924. Process of treating zirconium silicate, which 
comprises wet-milling the silicate to a condition of extreme fineness, reacting upon the 
milled material with concentrated sulphuric acid, and removing residual acid and 
substances rendered soluble thereby. 

Insulating enamel on wires, etc. L. DE RAPHELIS-SOISSAN. U. S. 1,495,632, May 
27. Wire or the like to be coated with insulating enamel is first given a ground stratum 
of a flexible porous substance, e. g., asbestos, powd. enamel is applied to this, shaped 
and heated to the m. p. to produce an overlying enamel coating. (C. A.) 


Glass 


Basic glass. A. Brcor. Meeting (May 2) of Soc. de Chem. Industrielle. J. 
Soc. Chem. Ind., 43, 5138-4(1924).—City refuse can be profitably treated by incinerating 
the non-fertilizing portion under boilers for electrical generation, and fusing the residues 


with fluxes to make glass for bottles, insulators, and the like. lepaste. 
Hydration of natural and artificial glasses. G. Scnorr anp G. Lincx. Kolloid- 

Z., 34, 118-6(1924); J. S. C. I., 43B, 422(1924). Has: 
Effects produced by chilling glass. A.Q. Toor anp C. G. Eircuuin. J. Opt. Soc. 

Amer., 8, 419-49(1924); J. S. C. I., 43B, 468(1924). Le eee S ER 


Noteworthy productions of the glass craftsman’s art. I. The reproduction of the 
Portland vase. JoHN NortHwoop. Jour. Soc. Glass Tech., 8 [80], 85(1924)—A 
brief history of the original Portland vase, and a description of probable methods of 
manuf. ‘The successful reproduction of the vase in glass by John Northwood and 
Philip Pargeter, the artist is described. yc Ga 

Noteworthy productions of the glass craftsman’s art. II. Mr. John Northwood’s 
Plaque of Aphrodite. W. E.S. Turner. Jour. Soc. Glass Tech., 8 [30], 92(1924).— 
A description of the Cameo Glass Plaque, completed by John Northwood in 1906, and 
of methods used in the production. JAG Pe 

The thermal endurance of glass. I. VaucHanH.Srorr. Jour. Soc. Glass Tech., 
8 [30], 139(1924).—A formula is derived which dets. the time which elapses before 
rupture occurs after a given change in temp. Exptl. data aregiven. Inconclusion it 
would seem that while, from the point of view of thermal endurance, a suitable glass 
for a specific purpose can be selected from a knowledge of its phys. properties, it is more 
difficult to det. the best methods of making any actual article, or to arrive at a proper 
method of testing its suitability when made. It does not appear desirable at the present 
stage to standardize any specific method of testing for thermal endurance, in view of the 
doubt which exists how far the results of any such test which can be readily applied 
may correspond with the service behavior of the product tested. Je Gi 

The use of pyrometers in the glass industry. FE. A. Coap-Pryor. Jour. Soc. 
Glass Tech., 8 [30], 94(1924).—The value of pyrometric equipment in a glass factory 
depends essentially on three factors, namely, on (1) the trustworthiness of the pyrometer 
itself, particularly the clockwork, (2) the skill which is expended on its maintenance 
and (3) the attitude with which the management, foreman and fur. operators regard 
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it. ‘The value of the pyrometer for the various operations in glass manuf. is pointed out, 
the different types of pyrometers are taken up, and the relative merits of each type for 
the different operations are discussed. eGee: 
Continuous high temperature measurement in glass works. Wui_Liam M. CLarK. 
Jour. Soc. Glass Tech., 8 [80], 105(1924).—A résumé of the advantages derived from 
the use of pyrometric equipment, with suggestions as to their use for continuous high 
temp. measurement. J. GPs 
Practical applications of pyrometers to glass works. C. E. Foster. Jour. Soc. 
Glass Tech., 8 [380], 109(1924).—Thermocouple pyrometers, pyrometers for measg. 
high temps., optical pyrometers, total radiation pyrometers are taken up and discussed. 
The proper use of pyrometers described, and the practicability of pyrometric practice 
in glass works is pointed out. Je:Gie: 
Some reflections on pyrometer design and a description of a new radiation 
pyrometer. W. BowENn. Jour. Soc. Glass Tech., 8 [80] 117(1924).—In the practical 
application of pyrometry the pyrometer should be simple of design and operation, robust, 
or free from liability to breakdown under shock or accident, flexible to meet practical 
conditions, durable, have a speedy response to temp. changes, be free from dependent 
conditions such as distance, or personal error, and should be accurate. A new radiation 
pyrometer has been devised. The principle of operation depends on the Stephan- 
Boltzmann Law of Radiation. ‘The instrument has a lens in place of the usual mirror 
reflector, to concentrate the radiation on to a thermocouple situated at its focus. The 
heat so concd. develops an electromotive force which is transmitted to the millivolt- 
meter, the scale of the latter being calibrated in temp. degrees in the usual way. An 
eyepiece is fitted to the face of the instrument, to assist the operator in centering the 
field of vision on the hot body. All these parts are fitted in a casing, so as to form one 
single unit, of extreme portability and compactness. The pyrometer is applied like a 
telescope. The time required to take a reading is between 2 and 3 seconds. The dis- 
tance factor is approx. 24 to 30 and can be increased to as high as 40. TeGee 


The cause of color produced in glasses of anhydrous borax and NaPO; by fusion 
with metallic oxides. T. Coun. Chem. News, 129, 32(1924)—A color chart using 
NaPO; and borax is given with the change on increasing the concn. of the oxides of Co, 
Ni, Cu. Protracted htg. was tried to see if a change in color could be brought about. 
The beads were dissolved to see if the color was due to colloidal suspensions and found 
to be metallic salts. The conclusion arrived at was that the beads of Cu, Ni, Co, in 
borax and NaPOs; were due to colored metallic salts and that Ag, Pt, and Au give col- 
loidal suspensions. Seon ec: 


Industrial pyrex. A. EK. Marswauy. Chem. Met. Eng., 28, 690-2(1923).—De- 
sirable qualities of plant construction materials include: resistance to chem. corrosion, 
heat and temp. changes, a reasonable degree of mech. strength, possibility of production 
in a variety of shapes and a cost within com. possibility. Pyrex possesses many de- 
sirable phys. and chem. characteristics, but with limits as to size or requiriag the de- 
velopment of new types of construction based on available shapes. It is industrially 
applicable: where acid resistance is important; where resistance to heat shock is de- 
sirable; where purity of product is essential; and transparency is involved. Applications 
to each class are mentioned. Wt Hee GAs) 


Estimation and removal of iron in glass-making sands. [L. SprIncER. J. Soc. 
Glass Tech., 7, 234.—Previous attempts to reduce the amt. of Fe in sands had not 
met with much success. The Badische Anilin- und Sodafabrik, Ludwigshafen, had 
recently described a process as follows: ‘‘Washed sand without drying is covered with 
twice its weight of water, and 1% of concd. H2SO,; added and well mixed in. Then 1% 
of ‘Blankit’ (which is essentially a reducing agent) is added and thoroughly mixed 
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in. In 5 or 10 min. the liquid becomes turbid and is run off. The sand is then washed 
with water 2 or 3 times and dried.’’ Samples of Hohenbocka sand after treatment 
were whiter. By ignition, it turned to a weak yellow tint contrasted with the strong 
reddish yellow of the ignited but untreated sand. Expts. on a Saxon grey sand failed 
to improve its color. Analyses showed before and after purification, resp.: Saxon sand, 
FeO; 0.050, 0.040%; Hohenbocka sand, Fe.O; 0.040, 0.032%. According to S., only 
the iron coating of the sand grains was removed by the Blankit or by treatment with 
HCl. This was of little use for the glass industry, but of more use for clay-working 
industries. Expts. were then made to ascertain if calcination would materially improve 
the Saxon sand. An unwashed sample, ignited at 1200° and analyzed in a Bohemian 
glass technological lab., showed only 0.02% of Fe.O3. S. then carried out numerous 
expts. to verify or refute this apparently remarkable result. In particular, it was 
desired to find out whether a Grade IT sand contg. more than 0.03% of Fe.O3 and suit- 
able for making ordinary white glass could be converted by calcination to a Grade 
I sand contg. less than 0.03% of Fe.O3. As a check on S.’s analysis, sands were sent 
for analysis to other labs. specializing in silicate analyses. Conflicting results were 
obtained. Some results indicated that the iron content of a sand was reduced by 
calcination, and, moreover, that the loss was increased by increasing the ignition temp. 
Some indicated that no appreciable good resulted. Finally, the Saxon sands calcined 
on a fairly large scale in a window glass glory hole at 1000° for 5 hrs. were used in a 
series of melting and decolorizing expts. in a crystal glass furnace, but the results were 
unsatisfactory. HOG. (EeAs) 


A new shock- and heat-resisting glass. J. Wour. J. Soc. Glass Tech., '7, 240—-1.— 
The new glass, claimed by its inventor, Dr. Horak, to be unbreakable, and recently 
produced commercially in the form of app. and cooking vessels under the description 
“Resista’”’ glass, has the percentage compn.: SiO, 78.94, BO; 13.50, Na2xO 2.78, KsO 
1.93, MgO 0.97, Al.O; 0.938, CaO 0.28, Fe.O; 0.47, TiO, 0.07. In essentials, therefore, 
it differed but little from the well known Pyrex glass, having nearly 2% less SiO» and 
about 2% more B,O;3, and having also a small amt. of MgO. As one of the specimen 
cooking vessels broke in use almost immediately after purchase, the glass was not un- 
breakable, although other specimens showed it to be resistant. Three batches were 
suggested for the prepn. of the glass, namely: Hohenbocka sand 100, Bohemian feldspar 
8, magnesite 3, KNO; 5, eryst. borax 20, cryst. boric acid 20; Salesel kaolin sand 100, 
phonolite from Bileri 13.5, dolomite 1.3, cryst. borax 22.0, cryst. boric acid 13.3; sand 
100, KNO; 4.75, marble 0.40, magnesite 2.75, cryst. borax 14.80, cryst. boric acid 18.4, 
phonolite 60. He, Ger As) 

_ The density of glass and the process of melting. H.Scuauy. J. Soc. Glass Tech., 
7, 242.—The decrease in the d. of molten glass with increase of temp. would appear 
to prevent circulation and so to retard melting. Actually circulation did occur. This 
was due to the escape of gas bubbles from the top layer of glass, which accordingly be- 
came denser and sank. Batch usually floated, but when filled into a very hot pot contg. 
only a little molten glass it sometimes sank and adhered to the base of the pot, sub- 
sequently becoming detached and causing batchy metal. To prevent this, a ladle of 
cullet should first be filled on. He CnC Ae) 

The electrical conductivity and transition points of glasses. HERBERT SCHONBORN. 
Z. Physik, 22, 305-16(1924).—The equation of Hinrichsen and Rasch (C. 4A., 5, 30): 
log W = (v/T) + C, where W is the resistance, T abs. temp. and » and C are consts., 
holds for glass through its m. p., abrupt changes in the slope of the curve of log W 
against 1/T being interpreted as transition points in the region of the “crit. zone’’ for 
thermal expansion. DiCe BElGads) 

The use of filter plates made from sintered glass. P.H. PrRausnitz. Chem.-Zig., 
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48, 109-10(1924).—A description of Schott & Gen. (Jena) sintered glass filter plates 
and their uses. The plates are made by sintering together pulverized glass particles 
of definite size; they can be melted into any kind of vessel made of the same Jena glass, 
thus dispensing with the prepn. of filtering mediums like asbestos fiber, shredded filter 
paper, Gooch crucibles and similar devices. The plates are made in sizes 10-120 mm. 
Examples of their use in analytical chemistry, chem. prepns. and electrochemistry 


are offered. W. Ci B.(E2 Ad 
Quartz ware and quartz glass. Z. V. HrrscHBerc. Z. angew. Chem., 37, 99-100 
(1924).—A review. GSESB. (6245) 


The “Spiegel” group of glasses. E.Zscatmmer. J. Soc. Glass Tech., 7, 163-4.— 
To find the relationship between the compn. and the chem. stability of glasses of the 
so-called “Spiegel” group (that is, soda-potash-lime-silica glasses), Z. studied 249 
com. glasses of which the compns. had been published by various workers and the 
stabilities observed either quantitatively or qualitatively. The method used was 
to mark the compns. of the glasses on a 4-dimensional diagram, and at the points ob- 
tained to indicate the relative stabilities. By this means approx. boundaries could be 
marked. ‘The glasses were divided into 3 groups, (1) resistant (approximating to Class 
II of Mylius), (2) medium (Class III), and (8) bad; and the following useful rules 
were deduced: All glasses in the first 2 groups had a lime content lying between 7.5 
and 15%. Resistant glasses had a total alkali not exceeding 183%. Medium glasses 
were those with a total alkali content from 13 to 19%. He Gere) 


Critical discussion of a glass furnace. R. W. Mutter. J. Soc. Glass Tech., 

7, 197.—A description of a 14-pot furnace which did not come up to expectations. 
BA Ce Ae 
PATENTS 

Glass-feeding mechanism. Epwarp 
MILLER. U. S. 1,500,879, July 8, 1924. 
In app. of the kind described, a glass tank 
spout with a discharge opening in the bottom 
thereof, a shear arm mounted below the 
spout and having an opening through it 
registering with the opening in the spout, a 
knife reciprocably mounted on, said shear 
arm for severing the glass, and means for 
lowering the shear arm as the glass descends 
from the spout and for elevating the shear 
arm after the glass has been severed. 

Method of producing glassware. JOHN A. Min1ikeNn. U. S. 1,503,962. Aug. 5, 
1924. ‘The method of producing an article of glass, which consists in forming said article 
with an integral extension pro- 
vided with a shoulder portion, 
exerting tension on said extension 
in a direction longitudinally there- 
of for holding said shoulder por- ‘* Z 
tion against an abutment, decorat- a ‘ i Fi <= = 
ing said article by grinding while 7 i evel fas 
so held, and thereafter while rotat- Mary 
ing severing said article from said 
extension. 

Machine for making bottles, etc. WaArREN E. Griaspéy. U. S. 1,502,560, July 
22, 1924. Ina machine of the character set forth, the combination of a mold-carrier, 
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a series of molds carried thereby, nuts carried with said molds, threaded mandrels 
working through said nuts, frictionally held gears mounted on the lower ends of the 
mandrels, yieldingly mounted racks disposed on opposite sides of the path of said 
gears, one of said racks being adapted to turn the gears in a direction to elevate the 
mandrels and the other of said racks being adapted to turn the gears in the direction 
to lower the mandrels, and stops serving to limit the raising and lowering of the mandrels. 

Machine for making bottles, etc. WarrENE. Guaspey. U.S. 1,502,561, July 22, 
1924. In a machine of the character set forth, the combination of a mold-carrier, a 
series of molds carried thereby, a non-rotating mandrel associated with each mold and 
equipped with a sheathable lug-forming member, and means for raising and lowering 
the mandrels. 

Process of finishing the edges of glass sheets. AUSTIN 
C. HineMAN. U. S. 1,503,586, Aug. 5, 1924. The process 
of finishing the edges of glass sheets which consists in placing 
a series of the plates side by side with their adjacent side 
surfaces in opposition and close together and with the edges 
to be treated in substantial alignment, and then applying a 
sand blast to the said edges. 

Glass-making apparatus. Wit1iam R. Smuiru. U. S. 1,500,651, “Tuly 3 8, 1924. 
A glass-making app. comprising a closed tank formed to confine a body of molten glass, 
an elongated tubular melting twyer extending through the wall of the tank, the inner 
end of the twyer constituting a burner 
located within the tank above the bottom 
thereof, means for admitting gas and air 
under pressure to the outer end portion of 
the twyer, and means for delivering glass 
materials to the flame resulting from com- 
bustion at said burner, so that said materials 
may be projected into the tank, melted by 
the burner flame and accumulated in a 
molten condition in the tank below said 
burner. 

Device for aa fluted glass molds or the like. PETER KucERA. U.S. 1,502,474, 
July 22, 1924. A device for manufacturing fluted molds for glass machines and 
the like comprising a maiu shaft, means for mounting a mold body on said main shaft, 
a pattern member also mounted on said main shaft, a turntable, a forming tool mounted 
on said turntable and adapted to 
operate upon said mold body, and 
an actuating device codperating 
with said pattern to oscillate said zn 
turntable and said tool to produce “Z*y'o "ov He. 
a predetermined configuration on *¢@a¥ + < 
said mold. A device of the char- 4 
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shaft, work Sionoenne means on 
one end of said main shaft, a 
pattern member on the other end 
of said main shaft, a forming tool adapted for rotation relatively to said main shaft, 
means to feed said tool longitudinally of the work, an actuating device carrying the 
templet and being adapted to oscillate said tool to cause same to follow a predetermined 
path, a templet adapted to engage said pattern, and stop means adapted to determine 
when said oscillation shall begin relatively to the feed of the tool, 
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Leer feeder. Minor K. Hotmeés. U. S. 1,501,602, July 15, 1924. A leer feeder 
comprising a main frame, a pair of rock shafts journaled on said main frame, a pair of 
arms carried by each rock shaft, each of 
said arms being provided with a push frame 
Bang ‘Some - ons aah penfmn fa STD il support, a push frame slidably mounted 
S = : 42 upon said push frame supports, a main drive 
{ shaft, cam mechanism on said shaft, connec- 
tions between part of said cam mechanism 
3 a oe 5, and the rock shafts and connections between 

PSN another part of said cam mechanism and 

. the push frame whereby rotation of the 
shaft will produce vertical and horizontal reciprocations of the push frame, and means 
for relatively adjusting the cam mechanism to adjust the push frame vertically. 


Apparatus for surfacing plate glass. JoHNH.Fox. U.S. 1,501,327, July 15, 1924. 
In combination in a glass surfacing machine, a framework, a surfacing unit mounted 
for vertical movement with respect 
to the framework and for lateral LOS dg Bs 
swinging movement about its upper — i 
end, and comprising an upright sup- 
porting member, a vertical shaft 
journaled therein, and a runner _ 
secured to the lower end of the i are ts oe 







rear 


3 Kok. 









shaft, driving means for the shaft, ee wit 
releasable means for holding the ee Ir 
lower end of said unit against lateral = 


movement, means for tarrying the 
glass to be surfaced laterally beneath 
the runner, and means for holding 
the unit in inclined position after 
said last means are released and the 
lower end of the unit swung laterally. 











Process for making glass-mold 


7] She 
aes 
plungers. JACOB SODERBERG. U.S. 


1,501,246, July 15, 1924. A process for making plungers for glass molds for producing 
lenses having superimposed annular and transverse surfaces, which consists in forming 
the plunger of a base plate and a plurality of transverse strips substantially rectangular 
in cross-section by assembling and securing the strips side by side to the base plate to 
provide a composite plate, machining the front face of such com posite plate to provide 
a series of annular prisms upon the face of the plate, and then removing the strips from 
the base plate, securing them upon a second base plate surfaced to tilt the strips from 
the positions occupied in their preceding positions and give them the vari- 
ous inclinations desired for the formation of said transverse surfaces. 


Glass-circulating mechanism. LEONARD D. SouBIER. U. 6S. 
1,502,068, July 22, 1924. The combination of a tank to contain molten 
glass, said tank comprising a main portion and a forehearth projecting 
beyond a wall of the tank to expose a surface of the glass, a glass cir- 
culating device within said main portion of the tank behind said wall, 
and means to actuate said device and thereby maintain a continuous 
circulation of the glass forming said surface. 

Annealing leer for plate glass. H.Wapk. Brit. 212,997, Dec. 21,1922. (C. A.) 

Drawing sheet glass. E. Rowarr. Brit. 212,545, March 5, 1928. (.CosArs) 
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Glassworking apparatus. JEssE. M. Sap and Davin E. Gray. U. S. 1,501,868, 
July 15, 1924. Ina machine for pressing articles of glass, the combination of vertical 
standards having slidably mounted thereon a plunger cross 
head, and levers for actuating said plunger cross head, the 
levers both having a floating fulcrum and a floating point 
of resistance separated from each other. 

Detergent. F. Braun. U. S. 1,494,147, May 18. 
A soln. for cleaning glass or ceramic ware is formed of 
alc. 40, glycerol 4, 5% soln. of citric acid 60 and dil. HOAc 
24 parts. 








Heavy Clay Products 


Sand-lime brick process. ANoNn. J. Soc. Chem. Ind., 
43, 508(1924).—Sand is mixed with 5-10% slaked lime, 
and the thoroughly mixed semi-dry mass is-put through a 
brick molding machine operating at 2 tons per sq. in. 
pressure. It is then exposed for 10 hours in closed cylin- 
ders to steam at pressure 120 lbs., temp. 350°F. The lime must contain not the slight- 
est trace of unslaked lime, otherwise the bricks expand or become distorted, or they 
are weak and friable. Sand-lime bricks have a crushing strength of 330 tons per sq. in., 
and they are less absorbent to water than ordinary bricks, while possessing equal po- 
rosity as regards air. Every brick is a “facing” brick, and they require less mortar to 
lay them. Hts: 
| PATENTS 
iy Brick and wall construction. GraFrTton 
Ss BE. Luce. U.S: 1,503,327, July 29, 1924. 
A building unit eccentrically weighted and 
a having a handhold positioned eccentrically 
44 with regard to the 
Boi unit, but directly 
és over its center of 
wo Sravity. 
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JI9—"V Soe Sri Collapsible arch- 
pe form for brick-kilns. 
44 GRAFTON E. Lucs&. 








U.S. 1,500,949, July 8, 1924. Apparatus of the kind described, 
consisting in a form for setting arches in a brick kiln, having 
brick engaging and aligning means for both sides and top of the 
arch, in combination with means to withdraw the brick engaging 
members before the form is removed from the arch, said with- 
drawing means simultaneously 
drawing inwardly and downwardly 
the brick engaging members. 

Finger-course unit car. 
CLAUD as hs 5 FULLER. 7» Uaes, 
1,503,452, July 29, 1924. In an 
improved finger-course unit car, 
the combination of a frame, a plu- 
rality of parallelly arranged bars or 
plates extending laterally of said 
frame, and means for arranging 
said plates or bars in pairs. 


















































288 CERAMIC ABSTRACTS 


Refractories 


Grading of silica bricks. P. B. ROBINSON AND W. J. REES. Trans. Cer. Soc. 
(Eng.), 23, 1-12.—Seven brands of silica brick made from rock contg. 95-98% silica 
mixed with 1.5-2% lime were examd. both in the green state and after firing. Con- 
clusions: (a) A hard fine-grained rock crushing into fragments of high angularity 
should be used. (6b) Grinding should be such that the largest particles will be about 
6-7 mm. in diam., with about 40% of the mat. retained on a 30-mesh sieve. These 
large angular particles give strength to both the green and burned brick. (c) With 
the ganisters ordinarily used the above specif. for coarse mat. will produce more than 
40% of mat. passing through a 90-mesh sieve. This fine mat. is necessary to produce 
compactness in the brick and for the production of a melt which will promote the in- 
version of the quartz on burning. Hee S. 


Tridymite and. tridymite bricks. O. ReBurrat. Trans. Cer. Soc. (Eng)., 23, 
.14-5.—Refers to previous note and patents (Trans. Cer. Soc. (Eng.), 21, 66). If 
quickly raised to 1400°C coarsely powdered quartz blended with a very small quantity 
of “multiple catalyst’”’ is completely transformed after 5 or 6 hrs. heating with an in- 
crease of vol. of !1/s or !/7 and production of a product having a sp. gr. of 2.23 to 2.26 
‘“‘which must consequently be considered as almost pure tridymite.’”’ This mat. does 
not change in density on further htg. until 1700°C when vitreous silica is formed. 
R. does not believe that cristobalite is necessarily formed by htg. tridymite above 
1450°C. Hees: 

The effect of salty coal upon refractory materials. L. M.Witson. Tvans. Cer. 
Soc. (Eng.), 23, 39-50.—The effect of ammonium chloride on fire clay and silica brick — 
was studied. Conclusions: (1) Confirm observation by J. W. Cobb that solids inter- 
act at temps. below the fusing point of either. (2) There is a critical temp. of 900°C 
where the chem. properties of burned fire clay seem to undergo a change quite apart 
from the critical temp. where the phys. properties of either raw or fired mat. are known 
to alter. (3) Silica refractories are superior to fire-clay refractories in resistance to 
salty coal. (4) At temps. between 700° and 1200°C ammonium chloride removes 
iron and alumina from fire-clay bricks or iron, alumina and calcium from silica bricks. 

pa b's na 

Reducing the cost of relining boiler furnaces. ANON. Power, 59 [26], 1028 
(1924).—A method is described of patching old fur. linings by means of a refrac. cement of 
suitable properties so that it may be shot into cracks and crevices by means of a cement 
gun. ‘The cement is a mixt. of ground fire-brick bats and silicate of soda. The article 
is illustrated with fur. wall photographs showing the character of fur. walls before and 
after relining the walls. estas fa 5 Fe 


Ground fire brick for furnace repair. JosEPH HARRINGTON. Power, 59 [25], 
976(1924).—In the Cleveland Elec. Illuminating Co. plant, fur. walls are laid up with 
thick joints of a refrac. cement made of fire-brick grog mixed with a refrac. cement. 
Other fur. walls are of monolithic construction using this cement. The grog in the 
cement is ground fire-brick bats of the same quality as the brick of the walls. A dry 
pan is used to prep. the grog. A saving is claimed in laying up new walls with thick 
joints of this cement. ‘The monolithic walls apparently show long life. (Gan FO eke 


Furnace linings. Guy B. RANpaLL. Power, 60 [4], 146(1924).—The refrac. 
mat. bonding agent and method of application are 3 important elements of a fur. job. 
Arches and walls made of fire-brick of uniform dimensions and laid up without bonding 
agents are emphasized. Photographs are shown of fur. walls which have been laid up 
with thick joints, the bonding agent running high in ground fire brick; and photographs 
of walls relined by the use of a cement gun, PS Ped =f 


- 
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Dolomite. IL. M. Parsons. Trans. Ceram. Soc. (Eng.), 22, 323-32(1922-23).— 
Dolomite (first described by Dolomieu in 1781) is the double carbonate of Ca and Mg 
and is distinct from the mixt. known as magnesian limestones. It contains 45% MgCOs. 
Dolomite rocks are grouped as primary or secondary. Primary dolomites are produced 
originally in the dolomitic state, either chem. by evapn. of salt-lake waters (ppld. or 
proto-dolomites), or mechanically by sedimentation of the prototype. Secondary dolo- 
mites are formed by chem. alterations of limestones, the influence being usually dis- 
solved Mg salts, but, in rarer cases heated vapors contg. Mg compns. Secondary dolo- 
mites may be “contemporaneous” or “‘subsequent’’; in the former type, limestone on 
the sea-floor is acted on by the Mg salts in soln. before the limestone becomes hard; 
in the latter, ground waters contg. Mg salts percolate through limestones which form 
part of dry land. In many cases, the ground waters have affected a limestone here 
and there so that the dolomite is in veins, streaks and patches. Most commercial 
dolomites are of the contemporaneous class. P. gives examples of all these types as 
they occur in England. He ess: 

The manufacture of refractories in America. A. F. GREAVES-WALKER. TJvans. 
Ceram. Soc. (Eng.), 22, 358-76(1922-23).—A description of American methods: The 
hand-made, stiff mud or steam press, soft mud, and dry press processes; drying methods, 
setting methods; burning methods, tunnel kilns; magnesite and chrome products; 
hand-made and machine-made silica products; plant equipment and organization. 
The English discussion centered on the size and waste space of tunnel kilns; apprecia- 
tion of machinery like the discharging revolving bottom pan and poidometers; humidity 
driers; and the danger of hasty work incurred by allowing men to leave work early. 

; tS bel @ Paes 

The specific heat of magnesite brick at high temperatures. A. T. GREEN. Com- 
munication No. 103, Stoke-on-Trent Clay and Pottery Lab. Trans. Ceram. Soc. (Eng.), 
22, 393-7(1922-23).—Using 300 g. of mat. and 45 1. of water, G. obtd. the following 
values for actual sp. ht. at a def. temp.: 


Temp. 100°C 200° 400° 600° 800° 1000° 1100° 
Sp. Ht. 0.239 0.250 0.271 0.293 0.313 0.334. 0.345 


This does not confirm Tadokoro who obtd. a max. at 600°C, using 3 g. of mat. 
in a Pt crucible. Bradshaw and Emery, and Heyn, Bauer and Wetzel, obtd. no such 
max. Hic S: 
The use of refractory materials in gas works. G. M. Guw. Trans. Ceram. Soc. 
(Eng.), 22, 377-92(1922-23).—The temp. of carbonization has in recent years been 
increased from 1280°C to 1400° in order to obtain a 50% increase output, and retorts 
which had a life of 1000 working days are now reqd. to be more permanent. The best 
mat., silica brick (95% SiO.), often shows too much after-expansion and has to be built 
up instead of molded; it has also a tendency to spall. Fire clay shows too much after- 
contraction and a tendency to soften under load. G. suggests a semi-silica mat. contg. 
76-92 % SiO» according to the position in setting and the purpose for which it is required. 
75% of the mat. should have an expansion or contraction of not more than 1% at 1400° 
C under load, and the remaining 25% not more than 1% at 1280° under load. Com- 
bustion-chamber arches should be of 95% SiOz. The standardization of dimensions 
of fire bricks and blocks is recommended. Diagrams accompany the paper. H. H. S. 
Keramonit and thermonit. H. Beck. Feuerungstech., 12, 97-8(1924); St. u. E., 
44, 634-5(1924).—Two new refractories. HAnaS: 
The effect of coal ash on refractories. J. J. BRENNAN. Combustion, 10, 418-22 
(1924) —The metallurgical point of view is adopted, wherein the ash from the coal and 
the furnace lining are compared to a smelter charge and lining. Chem. analyses are 
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given of 9 coals and their ashes and of 14 bricks, Fe-free. Mixts. of 70% ground fire 
brick and 30% coal ash were prepd., each brick in combination with each ash, and 
molded into triangular cones, inclined at a 45° angle with the horizontal. These were 
mounted on slabs of highly refractory material. Similar cones were prepd. from each 
ash and from each brick alone. These were heated in a gas-fired furnace in a reducing 
atm.; 4 hrs. was required to reach the max. of 3000°F. The condition of the cones 
was observed at 20° intervals. The temp. of initial deformation of the cones, 1. e., 
when the tip assumed a horizontal position, was noted and the results were plotted. 
In the majority of cases, actual life of furnace linings follows closely the indications 
given by the charts. Je FSBS(GsA>) 
Refractory products. I. J. M. TEuNISSEN. Het Gas, 43, 276-82, 323-7, 351-5 
(1923).—A review on the material used for molding fire bricks, their methods of prepn. 
and their application in industry. RB. CGAAs) 
Modern British blast furnaces. FRED. CLremMENTS. Iron Coal Trades Rev., 108, 
959-64, 1024(1924).—A description of 4 blast furnace units, with detailed drawings of 
furnaces and stoves. {er eBs(CsAS 
New use for refuse refractory material. S. F. WaLron. Jron Age, 113, 786-8 
(1924).—Old fire-clay brick bats are ground up with a bond to form a highly refractory 
mortar. Economies claimed are: the mortars are inexpensive, the mortar and plaster 
conserve fire-brick walls and arches, the new plaster can be applied instead of relaying 
brick, and fuel is conserved by the prevention of air infiltration through cracks. 
Wot eB (Gs 49 
The study of refractory products. II. P. Demasure. Bull. fed. ind. chim. 
Belg., 3, 238-56(Mar., 1924); cf. C. A., 18, 1887.—A review and discussion of the strength 
of various refractories, particularly at high temps., and description of an app. for measur- 
ing their compressive strength at temps. up to 1500°. Wo. B. P. (C. A.) 
PATENTS 
Refractory article and method of making the same. CLARENCE J. BROCKBANK. 
U. S. 1,503,150, July 29, 1924. A refrac. article of graphite and clay vitrified in an 
atmosphere of hydrocarbon gas and characterized by relatively increased hardness at 
high temp. and relatively increased refrac. properties. 
Checker brick. JosEPH HOGBIN and WILLIAM LEHMAN. 
U. S. 1,500,455, July 8, 1924. Ina checker structure, a 
plurality of parallel supporting walls, and cross members 
rockably supported in spaced relation between said walls. 
Refractory materials for lining furnaces, etc. J. 
Hopson. Brit. 211,944, Nov. 28, 1922. Bricks, furnace 
linings, retorts or similar products are formed from rocks 
contg. MgCO; and CaCOs; together with either (a) tale or 
other form of Mg silicate, (b) igneous rocks with or without 
basic Fe cores, or either a or D plus silica sand; e. g., SiO, 15, serpentine 5, raw dolo- 
mite 10 and burnt dolomite 70%. The materials may be molded with or without a 
glutinous binder and then burnt or may be burnt to a plastic state and then molded. 
Raw magnesite 92.5, SiO, sand 5 and clay 2.5% also may be used. (CAe) 





Terra Cotta 
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Tile and terra-cotta block. 
WILLIAM HENRY GRUEBY. U. 6S. 
1,501,709, July 15,1924. A tile block 
having an outer substantially flat e 
facing side and an inner surface pro- 
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vided with inwardly extending projections at the middle portion and at opposite 
ends, the middle projection having a vertically disposed recess of suitable dimensions 
wholly within the same and the end projections having recesses of a portion of the area 
of the recess of the middle projection, whereby when stacked two of the end recesses 
will register with a middle recess to form continuous channels. 


White Wares 


Black and grey flint. A. HeaTH anp A. LEESE. Trans. Ceram. Soc. (Eng.), 22, 
313-6(1922-23).—Flint was suspected as the cause of a form of stunting known as 
“chittering’’ which does not always appear immediately after the ware is drawn from 
the glost oven, but is liable to occur subsequently to decoration or even in the ware- 
house. Black flint and grey flint were therefore calcined at the same temp., and plates 
of standard earthenware made with each, and fired, biscuit and glost, in the same sagger. 
After standing a few weeks, the bodies made with grey flint were found to be more liable 
to chittering than those made with black flint. The sp. gr. of the flints were: 
grey 2.471, black 2.467. They were ground to 160 mesh, with approx. 1% residue. 
In the discussion A. G. Richardson said chittering was due to four faults: (1) grey 
flint, (2) overground flint, (3) excess of flint, (4) displacing hard purple stone by mild 
stone. EHS: 

Chemical stoneware and its applications. M.A. Kwnicur. Chem. Met. Eng., 28, 
689(1923).—Chem. stoneware is a hand-molded product easily available for special 
shapes. It is usable in every industry where corrosive liquids are found. 

Wel. Ba(CrAS) 
BOOK 

BENISCHKE, Gustav: Die Porzellan-Isolatoren. 2nd revised ed. Berlin: J. 

Springer. 116 pp. | (GAD 
Equipment and Apparatus 


Notes on the Proctor drier. A.H.MippiEton. Trans. Cer. Soc. (Eng.), 51-60.— 
Describes an English installation of this drier used for drying brick, coke oven shapes 
and gas retort segments, varying in wt. from 2 lbs. up to 230 Ibs. each. Hine: 

Improvements in drying refractories or other goods. J. Ho_ianp anp W. J. 
GaRDNER. Trans. Cer. Soc. (Eng.), 23, 16-25.—Describes a continuous tunnel 
drier for silica brick. The tunnel is 3 ft. wide and 60 ft. long and quite shallow. A 
fire box is built under one end of the tunnel and the flue from this runs under the floor 
of the tunnel to near the other end and then into a stack. The floor and side walls 
are made of refrac. slabs. At the rear (cold) end of tunnel is a cooling chamber which 
is cut off from the drying chamber by a damper or door. The bricks to be dried are 
placed only one high on wrought iron plates at the furnace end of the drier. These 
plates are attached one to the other and drawn through the drier on rollers by suitable 
mech. means. The moisture is drawn out by a stack at the hot end of the drier. A 
two tunnel drier will dry 5000 silica brick in 9 hrs. with a temp. of 100°C at the center 
of the drier above the brick, using 400 lbs. of coal. One man takes this number of bricks 
from the drier and returns the drier plates to the feed end. 1s Gad Seine 

Collecting flint dust. A. E. Harris. Trans. Cer. Soc. (Eng.), 23, 26-388.— 
Discusses dust collection app. in general and describes in particular a typical suction 
filter dust collector. : Ns Bay OARS 

Note on the abrasion of fire clay materials. W. C. Hancock Aanp W. E. KING. 
Trans. Ceram. Soc. (Eng.), 22, 317—22(1922-23).—The methods in use for detg. abrasion, 
viz., the Bauschinger grinding mach., the “‘wearing’’ (sand-blast) test, and the “rattler”’ 
test, cause abrasion not by direct rubbing but rather by grinding, and further, expts. 
can only be carried out within a strictly limited range of temp. The authors used a 
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jong metal arm, jointed in the middle, one end of which was attached to an eccentric 
driven by an elec. motor. The other end was fitted with a small metal clamp to hold 
the test-piece, which was moved backwards and forwards over the surface. of a fixed 
block which might be of the same or different mat. so that really the mutual abrasion 
was detd. ‘The per cent loss of wt. was taken as a measure of abrasion; when very small 
it may be reckoned as the “‘loss per 10,000 strokes.”” Detns. were not begun until 
after the first hour of abrasion. The conclusions are: (1) Fine-grained bricks resist 
abrasion more than coarse-grained, and admixt. of grog, both as regards size of grain 
and quantity, decreases resistance; (2) Abrasion increases at higher temps; (3) Hard- 
firing of bricks decreases abrasion; (4) Addition of load to wearing surfaces increases 
abrasion. Hole, 
Humidity recorders. E. B. WHEELER. Bell System Tech. Jour., 3 [2], 238-59 
(1924).—An account is given of a recording hygrometer consisting of a ventilated psy- 
chrometer (wet and dry bulb thermometer) together with a Leeds and Northrup potentt- 
ometer recorder, resistance thermometers, a double wheatstone bridge circuit and the 
necessary wind tunnel equipment. As the chief difficulty encountered in the use of 
the wet bulb thermometer has been the gradual clogging and drying up of the cotton 
wick, special pains must be taken to remove all traces of grease from the wick at the 
start and to keep dust out of the distilled water. Charts and data are given showing 
comparison of results obtained in the laboratory with the recorder and with a ventilated 
psychrometer equipped with accurate mercury thermometers. Very satisfactory agree- 
ment was obtained over a range of relative humidities from 54 to 97%. Interesting 
figures are given showing indoor and outdoor temps. and relative humidities, from which 
it appears that the humidity indoors may be kept below that of the outside air by 
closing the windows during sudden changes (storms), and by the application of ht. 
This is important in telephone exchanges, where the elec. equipment is sensitive to | 
humidity. Finally a modification of the recording hygrometer is described, which reg- 
isters relative humidity directly. In this app. a Leeds and Northrup recorder with 
two pens is employed, one for registering dry bulb temps. and the other for relative 
humidity. While both instruments are said to be practical for general use, the author 
emphasizes the need of intelligent care and skill in maintenance of the app. A. F. G. 
The use of conveyors in chemical works. HarTLAND SEyMouR. Chem. Age 
(London), 9, 565-6(1923).—Conveyors may be classed as continuous and pneumatic. 
Continuous conveyors carry the material on a continuous band, have push plates, 
scrapers, pans, slats, or buckets bolted to an endless chain, or are constructed on the 
principle of a spiral rotating in a trough. The pneumatic conveyor is gaining in favor. 
It has even been used successfully in handling atomized lead, weighing 450 Ibs. (19.6 kg.) 
per cu. ft. (0.028 cu. m.). We HBC eA) 
The power-load curves of ball mills. A.O. Gares. Eng. Mining J.-Press, 113, 
485-7(1922).—A simple lab. app. for exptl. work on power-load curves is described. 
The power varies directly with the charge up to half load, reaching a max. at 60-75% 
of the mill capacity. A curve is shown for a cylindrical mill at various speeds and loads. 
Power in ball mills is consumed as (a) friction losses in bearings, and (b) energy spent 
upon the free balls or pebbles within the mill and by them spent upon the ore, or other 
pebbles, or in the lining, or returned to the mill.. The friction load is practically const. 
for all loads at const. speed. The h. p. developed by the mill in raising the balls equals 
r/? X% a const., when r = radius of mill. W.H. B. (C. A.) 
Route your materials via air line. F.L. JoRGENSEN. Chem. Met. Eng., 28, 932-8 
(1923).—A study of pressure and vacuum systems of pneumatic conveyance. Each 
may be classified as low, medium, and high. Layouts are shown for a high-vacuum 
conveying system, and a system with dust filtration; also for handling fertilizer, lithopone 
Pb and bauxite. WTB t G: ao8) 
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Kilns, Furnaces, Fuels and Combustion 


Smaller furnaces for pulverized coal. O1LLIson Craic. Power, 60 [4], 145 
(1924).—One of the handicaps of the use of powdered coal is the necessity of large 
fur. Work on small fur. will require speeding up of the rate of combustion of the coal; 
this in turn will mean higher fur. temp. with refrac. capable of withstanding them. 
A fur. has been constructed where extensive research and exptl. work can be done. 
A portion of the fur. is lined with special refractory brick and a portion with standard 
fire brick for purposes of comparison. A unit powdered coal machine has been installed 
to supply the coal. Sag fall s 

Traveling grates, changing fuels, and self-cleaning. PRADEL. Wdrme & Kalte 
Tech., 26, 81-3(1924).—P. describes and illustrates rather imperfectly a new type of 
traveling grate, in which the links or sections are easily renewable, and which does not 
become clogged with clinker. Baw ,.b a (Ge As) 

PATENTS 

Tunnel kiln for burning porcelain, bricks, tiles, lime or other materials. N. 

LENGERSDORFF. Brit. 211,894, Feb. 26, 1923. The kiln is heated by oil or gas burners. 
CG Ass 

Tunnel kiln with steam-generating cooling zone. CONRAD DRESSLER. U. S. 
1,503,750, Aug. 5, 1924. Ina tunnel kiln in which the kiln chamber comprises a heat- 
ing zone and a cooling zone successively transversed 
by the goods passing through the kiln, the improve- 
ment which consists in a steam generating unit com- 
prising water heating elements located in the kiln 
chamber in position to abstract heat from the goods 
as the latter pass through said cooling zone. ry 

Vertical kiln adapted for drying clay, gypsum, etc. A. Bicot. U. S. 1,497,084, 
June 10. (GAS) 

Geology 


Clay mine reopened. ANon. Chem. Age, 9, 15(1924).—Clay deposit at Benning- 
ton, Vt. has been reopened and is being operated by the Vermont Kaolin Corp. 50,000 
T. had been removed from it since 1865 when opened by Lafayette Lyons. Was 
used as enameling clay, china clay, crude fire clay, and paper coating. Is equal in quality 
to English clays. Has been closed since 1909. The mine is 65 ft. deep and the seam 
is like a damp chalk containing fine silica sand. It is made up into sludge and coarse 
sand settles out while the finer is removed by a hydraulic bowl classifier to 350-mesh 
size. The refined kaolin is discharged and sent to the rotary drier. It is expected to 
produce 6000 tons per year with 20 men employed. Sze: 

Petroleum possibilities of western Oregon. WaARrREN DE PRE SmitTH. Econ. 
Geol., 19 [5], 455-65(1924).—Describes drilling in various sections of Ore., and cites 
results to show that, except in the Ashland district, where oil shales are found, the results 
are all negative. From present indications, W. Ore. is a territory of possible but not 
probable petroleum reserve. Cow. 0. 

Types of magnesite deposits and their origin. GrorcE W. Bain. Econ. Geol., 
19 [5], 410-33(1924).—Magnesite deposits that are being or have been worked can be 
divided into four types: (1) magnesite as a sedimentary rock; (2) magnesite as an 
alteration of serpentine; (3) magnesite as a vein filling; (4) magnesite as a replacement 
of limestone. Of these only the 2nd and 4th are of economic importance at the present 
time. The most important and complex is that which has been termed the replace- 
ment type. Deposits of the replacement type in at least two cases are normal lime- 
stones replaced by magnesia-bearing soln. emanating from granite magma. A similar 
origin seems to apply to the lesser known Washington occurrence. The solns. were 
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in the form of silicates when they reached the limestones. The sol. at a certain stage 
pptd. out as serpentine and talc, rather than as anhydrous minerals as is usually believed 
to be the case. Almost simultaneously any anhydrous minerals already formed became 
hydrated. Reaction between the limestones and dolomites and the silicate-bearing 
soln: formed magnesite or dolomite, depending upon whether the rock traversed by the 
soln. was a dolomite or a limestone. ‘The wollastonite formed during the reaction was 
carried away in soln. as in the case of the silica in the formation of the magnesite veins 
in the better known deposits in serpentine. The sedimentary deposits seem to be formed 
in salt lakes chiefly by pptn. of the less sol. MgCO; formed by chemical reaction but 
probably helped by evapn. The vein deposits constitute a variety of the ordinary 
fissure vein deposits of magmatic origin. Deposits in serpentine are due to the alter- 
ation of serpentine by carbonated waters, seeming, in most cases, to be of magmatic 
origin. ‘Transportation and selective pptn. are an important feature in forming work- 
able deposits. Magnesite from deposits of sedimentary origin or from deposits in 
serpentine is usually very uniform and free from objectionable constituents. Mag- 
nesite from fissure veins is very ferruginous, due to the presence of FeCO;. Magnesite 
from replacement deposits is variable and requires careful sampling. The quality 
of a shipment is the quality of the poorest piece in it. CHM, OF: 
Note on andalusite from California: a new use and some thermal properties. 
A. B. Pecx. Am. Mineral., 9, 123-9(1924).—A com. deposit of andalusite occurs on 
White Mt., Inyo Range, Mono Co., Calif. The andalusite rock is coarse granular, 
compact and gray to light pinkish brown. Coarse crystals occur in cavities, having 
the forms k (210) and y (101). The material as mined runs 75-85% andalusite, but 
owing to the presence of corundum chem. analysis shows about 90% Al,O3. Associated 
minerals are: lazulite, pyrophyllite, muscovite, deep blue corundum, microscopic in- 
clusions of rutile, and less abundant pyrite, barite, lazurite in quartz veins, and quartz 
in veins traversing the mass, never in the mass itself. About 70 tons per week are 
mined for use in the manuf. of spark plugs, where a high content of “artificial silli- 
manite”’ is desirable. During the burning of the clay-andalusite mixt. all the andalusite 
is converted into ‘artificial sillimanite,’’ 3A1,03.2SiO. (mullite preceding abstract) 
with an excess of highly siliceous glass. The inversion occurs at about Seger cone 13. 
At that temp. the andalusite grains change to groups of parallel fibrous crystals of 
“artificial sillimanite’ with narrow strips of glass between. Cyanite goes over to 
interlocking fibers and glass at cone 11. E. F. H. (C. A.) 
An unusual occurrence of cyanite. R. C. Waniack. Am. Mineral., 9, 129-35 
(1924).—Reddish cyanite occurs in a sedimentary schist series near a granite contact 
at Anderson Lake, in the Reed-Wekusko map-area of northern Manitoba. Associated 
minerals are quartz, micas, chlorite, garnet and staurolite. Conditions faverable to 
the formation of cyanite would appear to be: excess of Al:O3, low alk. and alkali earth 
content and high temp. ‘The stability of the cyanite here seems to be conditioned by 
the nearby igneous contact. i aes is RA ER 
Geologic literature on North America, 1785-1918. I. Bibliography. J. M. 
NickLes. U.S. Geol. Survey, Bull. 746, 1167 pp.(1923).—Includes articles of chem. 


‘interest. LeWe Bat CoA 
Feldspar in 1922. F. J. Katz. U.S. Geol. Survey, Mineral Resources of U.S., 
1922, Part II, 251-9(Preprint No. 27, published Mar. 6, 1924). Bane CaS 


Chemistry and Physics 


Technology of zirconium and its compounds. F.C. NoNAMAKER. Chem. Met. Eng., 
31, 151-5(1924).—A review of the methods of preparation of the element and its oxide 
from the ore, and its application in the metallurgical and ceram. industries. M. E. M. 
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The zenith temperature. J. W. MeLLor. Trans. Cer. Soc. (English), 23, 13.— 
Assuming that known phys. laws hold good at excessively high temps. the highest 
possible temp. is something less than 4 million million deg. abs., or 4,000,000,000,000°C. 

; HH: #eS. 

The physical properties of clay. S. E. ACKERMANN. Trans. Ceram. Soc. (Eng.), 
22, 3338-43(1922-23).—A London clay of anal.: SiO, 57%, AlO; 19, F&O; 5, CaO 4, 
H:O combd. 9, and sundries 6, was tested for penetration by weighted piles. Three 
sets of expts. were: (a) Square pyramids forced in, point downwards; (2) piles of various 
cross-section, some pointed, and some square or blunt-ended; (c) discs. A close relation- 
ship was found between the law of penetration into clay and into metals. Thus with 
pyramids of square side b mm. long, b = 2.22” in clay contg. 30% water (the vertex 
angle of pyramid being 37!/.°); and with tin Edwards and Willis found d = 2.186 E% 
where d was the diam. in mm. of indentation caused by a 10 mm. diam. ball; E in the 
clay formula being the work done in cm. kilos, and, in the tin formula, the energy of 
the blow in lb.-ins. The connection between the fensile strength of London clay and 


its water content is given as: 
Grains per sq. cm. 


28% water ee 
26 140 
24.5 200 
2S 300 

5 : 13,150 


the percentage of water being calculated from the loss on drying for 2 days at 180°F. 
_Expts. on the fortional elasticity of a rolled cylinder 68 ems. long of clay contg. 28% 
water showed that the lower end could be twisted through an angle of 32° and on re- 
lease would return instantly to zero. This could be repeated several times, but if the 
twist was more than 32° the permanent set was equal to the excess of twist over 32°. 
The breaking load of a clay cylinder 23 mm. diam. and 25 cm. long, dried at 180°F., 
and loaded at the center, was 14.87 kilos. Shearing tests showed that coeff. of friction 
of clay is not constant at the same percentage of water, but varies inversely as the 
sq. root of the pressure between the surfaces, u = a at 25% water. When a 





cylindrical pile is driven into clay, 80% of the load is supported by side friction and 
only 20% by vertical pressure. Pressure of fluidity, obtained by dividing the critical 
load by the area of the disc, is connected with the tensile and shearing strengths (p = 
3.68C + 5.21 f) and as these are factors of plasticity, it is suggested that press. of fluidity 
which is easily detd. be used for comparing plasticity of diff. clays, or of the same clay 
with diff. per cent water. The extrusion of clay through circular orifices showed that 
on doubling the area of orifice the discharge of clay is quadrupled, clay thereby differing 
from water. HHS. 
The outlook in chemistry. W.J. Popg. J. Soc. Chem. Ind., 43, 566—71(1924)— 
(Trueman Wood Lecture to Roy. Soc. of Arts.) The sudden development of physics 
during the last 20 years has unified chem. and physics. What were theories or mere 
hypotheses are now actual statements of fact. During the next few years we may ex- 
pect to learn the cause of the great stability of the benzene ring, the basic principle 
underlying tautomerism, the origin of color in quinones, and why copper, of atomic 
number 29, refuses to form organo-metallic compds., while Zn, Ga, Ge, As, Se, Br, of 
at. numbers 30-35 all combine with methyl radicles. .A quantitative explanation of 
the energy changes of chem. reactions, an exposure of the mechanism attending chem. 
changes and particularly catalytic reactions, should be forthcoming. The importance 
of catalysis in bio-chemistry cannot be exaggerated. Research by team work is stressed. 
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Instead of Ehrlich’s 606 for syphilis, and Baeyer’s 205 for sleeping sickness, scores of 
thousands of chem. subs. should be systematically studied for all diseases. The Natl. 
Phys. Lab. is initiating a systematic investigation of alloys by studying the alloys of pure 
Fe and Cr. Hens: 
Chromates of thorium and the rare earths. H. T. S. Brirton. J. Soc. Chem. 
Ind., 43, 485(1924).—La, Pr, Nd, and Sa, form isomorphous yellow chromates of the 
general formula M 73)(CrO,)3, 8H2O. Variations in soly. allow of fractional pptn. with 
KoCrO,. The tendency to form sparingly sol. double chromates is marked in the cases 
of La, Pr, and Sa. is Ue see 
The behavior of clays, bauxites, etc. on heating. II. H.S. HouLpSworTH AnD 
J. W. Coss. Trans. Ceram. Soc. (Eng.), 22, 344-8(1922-23).—The earlier work (ref- 
erence p. 48, 1924) showed that the shrinkage of clays on heating is not continuous, but 
occurs in well-defined stages, in kaolin notably at 530°, 880°, 950°, and 1050°. The 
present work deals with porosity, sp. gr., and refractive index. Sp. gr. of kaolin is 
2.642 at 110° and 400°; it then decreases to 2.510 at 500° and increases to 2.688 at 1000° 
the largest increase being between 850° and 950°. Porosity is 46.9% at 110° and 400°; 
it increases to 48.5% at 450° and slowly to 51.3% at 1000°. Refractive index is 1.564 
at 110° and 400°, decreases to 1.516 at 550°, is 1.522 at 600° and 1.518 at 650°, and then 
increases to 1.549 at 1000°. ‘This work shows that definite changes in the kaolinite 
mol. occur at 450°, 880°, and 950°, with minor changes at 625°, 680°, and 760°. Den- 
sity and refractive index reach their min. with complete dehydration. EL. Hes: 


On the behaviour of kaolin on heating. W. J. VERNADSKY. Trans. Ceram. 
Soc. (Eng.), 22, 398-401(1922-23).—Houldsworth and Cobb’s work (preceding abstract) 
is attacked on the ground that the kaolin used was impure. Mellor’s theory that 
kaolin on heating gives free SiO. and Al,O3 is not accepted. The mineral group kaolin, 
feldspar, mica, leucite, etc., contains a complex nucleus Al,Si,O7 which remains unchanged 
during the various transformns., one into another, which these minerals are constantly 
undergoing. "The only case where this linkage between Al and Si atoms is broken 
at a low temp. is in the formn. of laterite, which occurs under peculiar conditions and 
is analogous to a biochem. process. V. supposes that at 420-530°C kaolin forms an 
anhydride AleSisO7, leverrierite. At higher temps. the critical point on the heat curves 
corresponds to polymorphic changes in AlSi,O7. Le Chatelier’s exothermic reaction 
at 930-950° corresponds to the destruction of the nucleus and the setting free of mols. 
of SiO.. In a footnote to this paper, Mellor says his work has been confirmed by 
Tammern and Pope (Z. anorg. Chem., 127, 43(1923)) and by Satoh (Sci. Rep. Tohoku 
Univ., 1 [3], 157(1923)). Hens 

Isotopes. Anon. J. Soc. Chem. Ind., 43, 636-7(1924).—The following is a list of 


the isotopes now known: 


.Masses of isotopes in 
order of intensity of 


Element At. number At. weight spectral lines 
ge ir 1.008 1.008 
He 2 4 4 
Li 3 6.94 re 
Be 4 9.1 gt i 
B 5 10.9 ie ae Ke 
Ss 6 12.005 12 
N 7 14.008 14 
O 8 16 16 
F 9 19 19 
Ne 10 20°52 he ers WEIS 


Na 11 23 23 


Mg 
Al 
Si 


Cl 
A 


Ca 
Sc 
4 


Cr 
Mn 
Fe 
Co 
Ni 
Cu 
Zu 
Ga 
Ge 


Se 
Br 


Rb 
Sr 


aS 
In 


Sb 
Xe 


Cs 
Ba 
ia 
Jere 
Nd 
Er 
Hg 


The structure of Si. 


12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24, 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
47 
49 
50 


51 
53 
54 


55 
56 
57 
59 
60 
68 
80 
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24 
27 
28 


51 
52 


54. 
55. 
58. 
58. 
63. 
65. 
70. 
72. 
74. 
42: 
79.8 
82. 
85. 
87. 
oot 
LIOR 
114. 
118. 


121 


126. 
130. 


132. 
137. 
138. 
140. 
144, 
167. 
200. 


.32 


#1 
oo, 
32. 
35. 
39. 
39. 
40. 
45. 
48. 


04 


ara 


92 


81 
37 


ON Ww 


H. Couns. 


24, 25, 26 

27 

28, 29 (30) 

31 

32 

35, 37 

40, 36 

39, 41 

40 (44) 

45 

48 

51 

52 

55 

56, 54 

59 

58, 60 

63, 65 

64, 66, 68, 70 

69, 71 

74, 72, 70 

75 ; 

80°78, 76; 82,77. 74 

79, 81 

84, 86, 82, 83, 80, 78 

85, 87 

88, 86 

Rgiatns 

107, 109 

115 

120, 118, 116, 124, 119, 117, 
122 (121) 

121, 123 

127 

129, 132, 131, 134, 136, 128, 
130 (126) (124) 

133 

138 

139 : 

141 

142-150 

164-170 

(197-200), 202, 204 


Chem. News, 129, 47(July 25, 1924).—The 


structure studied and proved to be Na—H—-H;-H where / are electro-positive forces 


and # are electro-negative forces. 


t # 


H;-H is non-metallic and Na-H is metallic. This 
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was further proven by tests using the Law of Relative Vol. and Heat Formation. 13.02 

was found to be the commonest vol. of Si. eo 
The volumetric estimation of vanadium in steel. A. IT. ETHERIDGE. Analyst, 

48, 588-90(1923); S. u. Eisen, 44, 644(1924).—Diphenylcearbazide is used as indicator 


in titration with FeSO. and K2Cr2O7. Hons: 
Devitrification phenomena. H. Knoxsriaucn. Sprechsaal, 57, 234-40(1924); 

J. S. C. I., 43B, 558-9(1924). H. HS. 
Electromotive characteristics of glasses. H.Scum_Eer. Ann. Physik, 74, 105-35 

(1924). H.H.S. 


Behavior of gases in contact with glass surfaces. D. H. Bancuam anp F. P. 
Burt. Proc. Roy. Soc., 105A, 481-8(1924); J. S. C. I., 43B, 468(1924). Heo. 
Color reaction between cobalt salts and dimethylglyoxime in presence of sulphides. 
F. Feic, anp L. v. Tusranowska. Ber., 57, 762-3(1924); J. S. C. I., 43B, 580(1924). 
—After oxime pptn. of Ni, add NaS to filtrate. Violet shows Co. Delicate to 1 in 
830,000. 2 15 fe s Cece 
Delicate test for zirconium in presence of titanium. L. BELLUCCI AND G. SAVOIA. 
Atti. I Congr. Natl. Chem. pur. appl., 483-8(1923); J. S. C. I., 43B, 580(1924).—By 
nitroso-naphthol. Hens: 
What is the simplest way of calculating pycnometer density determinations. R. 
Saar. Chem.-Ztg., 48, 285-6(1924).—Rapidity in calen. can be gained by utilizing the 
fact that many of the figures used may be expressed as a whole number + a small 
difference. An example will make the method clear: wt. pycnometer full of subst. = 
71.564 g.; wt. pycnometer full of H,O = 70.996 g.; difference = 0.568 g.; wt. of H2O in 
pycnometer = 49.925; d. = 1 + (0.568/49.925) ; 0.568/49.925 = 0.568 X (1/49.925) = 
0.568 [(2 X 0.49925 + 0.00150) /49.925] = 0.568 X (0.02 + 0.00003) = 0.011386 + 
0.00002 = 0.0114. Hence d. = 1.0114. Simple equations can be used for converting 
ds. at one temp. to ds. at another. W. HH. -BetC. AD) 
Graphite as a metallic modification of carbon. EucGEN RISHKEVICH. Chem.- 
Ztg., 48, 101(1924).—The metallic character of an element is conditioned by the presence 
of free electrons which make possible the conduction of electricity without simultaneous 
electrolysis of the conducting medium, the carrying of heat, non-transparency and 
metallic luster, and the easy transformation into ions with positive charges. Judged 
by these standards it is shown that graphite may be considered as a metal. 
W. Co EtG A>) 
The preparation of persilicates. A. H. ERDENBRECHER. Chem.-Zig., 48, 310-11 
(1924). —82% H».O,2 added to NazSiO; yielded a solid substance with an O content of 
15.5%: the material could be isolated and identified by microchem. means. Similarly 
82% HO. with NasSiO;.4H2O, NaeSiO;.6H20, and Na.SiO;.9H2O gave solid reaction 
products, and showed but slight development of heat—unlike the reaction with Nao- 
SiO;. Thus, 1 g. NasSiO3.6H2O and 0.3 cc. 82% H2O2 gave a foamy mass which, when 
rubbed with alc., yielded a brittle solid of the compn. Na,O 26.08%, SiO. 26.60%, 
H2O 34.41% and O 12.90%. WC. HR. (G 4 
The micro-volumetric determination of arsenic, antimony and tin. A. BRUKL. 
Mikrochemie, 1, 54-7(1923).—By using N/500 I: soln. it was found possible to titrate 
from 0.02 to 1.04 mg. of As within 0.004 mg. of the truth. To obtain this accuracy, it is 
necessary to add I, to the starch indicator so that it is turned blue and to finish the titra- 
tion at the same tint. Similar results were obtained in the iodometric titration of from 
0.08 to 0.84 mg. of Sb. For the titration of Fe++* satisfactory results were obtained 
with 0.0045-0.51 mg. Fe, TiCl; soln. kept out of contact with air being used. Automatic 
micro-burets were used. WittaH: (G49) 
Flameless surface combustion. J. Ex. Het Gas, 43, 355-9(1923).—An historical 
review, dealing especially with the investigation of W.A. Bone. Application. Jbid., 
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494-8(1924).—Referring to his previous article Ex describes the first surface burner 
by Bone, consisting of a diaphragm through which the mixt. of gas and air was 
blown. Later constructors used grains of fireproof material, heaped up irregularly, 
instead of the diaphragm. Various designs, especially those of the American Surface 
Combustion Co., are described. Theoretical considerations. Jbid., 44, 8-17.—Surface 
combustion is not a catalytical chem. process since the kind of the surface is of little or 
no influence, but is primarily detd. by phys. phenomena, v7z.: increased propagation 
velocity of the wave of combustion along the surface, larger heat capacity of the porous 
material, and the very intense mixing of the gases before and after combustion in the 
capillary cavities. These factors cause the low temp. of the flue gases, viz., the great 
heat efficiency in Bone-Schnabel boilers and other surface combustion heated machines. 
Re BtG oa) 


Analysis of products rich in alumina. H. Hier. Z. angew. Chem., 37, 255-6 
(1924).—In the analysis of products such as corundum fusion with borax is more satis- 
factory than fusion with either soda or alkali pyrosulfate. Melt granular borax in a Pt 
crucible until a layer 5-6 mm. thick is obtained. Cool, and weigh 0.5 g. of sample into 
the crucible contg. the borax. Fuse slowly, cool and dissolve the melt in dil. HCl. 
The further progress of the analysis is normal. Wied d(C Ae) 

BOOKS 

A Dictionary of Applied Chemistry. E. THorrgé. Vol. V. Oxygen-Rye. Re- 
vised and enlarged edition. Pp. viii + 722. _London; Longmans, Green & Co.,-1924. 
Price 60 s. Net. HOS: 

Colloid Chemistry. THE SvEDBERG. New York: The Chemical Catalog Co. 
1924. Pp. 265.—This book is in the true line of scientific authorship. Instead of 
retailing second- and third-hand references from other volumes, it describes the author’s 
researches at Upsala, and discusses the work of other people in the light of his own ex- 
perience. The sections are: (I) Formation of the Colloid Particle, (II) The Colloid 
Particle as a Molecular Kinetic Unit, (III) The Colloid particle as a Micell, a micell 
being defined as the particle together with its surrounding or adsorbed molecules and 
ions and probably a part of the surrounding liquid or gas. AAS: 

Lehrbuch der Metallographie, Chemie u. Physik der Metalle u. ihrer Legierungen. 
G. TAMMANN. 3d Ed. Leipzig: Leopold Voss, 1923. xviii + 450 pp., 249 figs. M. 
14.50. 15 bead s Ester. 

An Account of the Achievement, and the Present State of Knowledge in 
Chemical Science. London: E. BENN. 1924. viii + 281 pp. Price 15s. Twenty- 
four essays written by experts in each selected branch of chemistry. 1S lo & WS 

Reports of the Progress on Applied Chemistry. Vol. 8. London: Soc. of Chem. 
Indus. Price 12 s.—Contains section on glass, and one on ceramics, building mat. 


and refrac. Ble Ele. 
PATENTS 
Removal of brown coloration in china clays. L. A. HonpEN. Eng. pat. 214,699, 
Jan. 19, 1923; J. S. C. I, 43B, 514(1924). He He 


Manufacture of red oxide of iron. Danie, Tyrer. U. S. 1,501,873, July 15. 
A method of manufacturing red oxide of iron, which consists in mixing ferrous chloride 
with hydrated ferric oxide in a very fine state of subdivision and passing a mixture of 
air and water vapor over this product at a temperature of 250° to 300°C. 

Process of making lead nitrate and hydrated manganese dioxide. . Eric HJALMAR 
WESTLING. U.S. 1,502,079, July 22. The process of producing hydrated manganese 
dioxide and lead nitrate which comprises reacting manganese nitrate with lead 
peroxide. 
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General 


The X-ray analysis of coal, and a new X-ray examining unit. C. N. Kemp. J. 
Soc. Chem. Ind., 43, 234 T-235 T(1924).—X-ray methods applicable to coal resolve into 
three groups: (1) Bombardment by rays of known penetrating power and intensity, 
and observn. of modifications effected. (2) Examn. by radioscopic, sterioradioscopic, 
radiographic, stereoradiographic, and radiodensimetric methods of the nature and dis- 
tribn. of extraneous matter in coal, based in each case on the varying absorpn. of the 
rays, and detd. visually, photographically, or by ionization methods. (8) Examn. 
of the elementary cryst. constituents by X-ray diffraction. The examg. unit consists 
of a steel tank provided with an insulating lid and contg. a transformer (65,000 volts) 
with a Coolidge tube of the radiator type clamped above it, so that the cone of rays 
from the target of the tube is projected vertically upward, through a glass or Al window. 
The tank is filled with special oil to immerse both transformer and tube. For safe- 
guards in dealing with the rays after emergence, consult recommendations of X-Ray 
and Radium Committee, and Radiolog. Section of (Eng.) Natl. Phys. Lab. 

Henes: 

The French ceramic congress. ANoN. J. Soc. Chem. Ind., 43, 721(1924).—Held 
in Paris, June 2-6. Frion and Linke described two years’ tests at Sevres of crude oil 
and tar as liquid fuel for kilns. One kg. of crude oil replaces 7 kg. of wood, a ht. 
economy of over 50%. The time of burning was reduced from 24 to ll hrs. Natural 
and artificial draughts were discussed. Cazeneuve dealt with discontinuous or cellular 
driers as compared with continuous driers. Hotes: 

Chemical engineers. A joint conference of the Amer. Institute of Chemical 
Engineers and the British Institution of Chemical Engineers will be held in England in 
July, 1925. JE eOde beney 

Comparison of types of fireproof construction. CHESTER L. Post. Jour. W. Soc. 
Engrs., 29 [5], 278-89(1924).—A discussion of types of fireproof construction based 
on the requirements of the Chicago Building Ordinance. The materials considered 
as filling the conditions of fireproof covering are: (1) burnt brick; (2) tiles of burnt 
clay; (3) approved cement concrete; (4) terra cotta. A very clear, condensed presenta- 
tion of mat. and types of construction is given. Of especial interest are the following, 
together with a statement of the advantage, disadvantage and adaptability of each: 
segmental tile arches; reinforced concrete joists with hollow clay tile fillers; reinforced 
concrete joists with gypsum tile fillers; and, flat slab types of construction. Although 
each building has so many variables in building construction that it is difficult to give 
definite rules to select immediately the best type of construction, yet with the type 
of foundation, spacing of columns, clear story heights, live loads and the use of the 
building detd., the kinds of fireproof construction which should be investigated will 
be reduced to a very small number. C. W. O. 

Analysis of cost of types of fireproof construction. ARTHUR F. KLEIN. Jour. 
W. Soc. Engrs., 29 [5], 290-300(1924).—Average costs are given for: (1) a 16-story 
hotel building, where 4 types of construction are considered, including a steel and 
hollow tile construction; (2) a light mfg. building, discussing 3 types of construction; 
and (3) a warehouse, giving cost data on 3 types of construction. The paper deals with 
the advantages on a purely cost basis and not from a consideration of the best type 
of construction. Crews @: 

The First World Power Conference, representing 30 countries was held at the 
British Empire Exhibition, London on June 30-July 12th. It discussed the potential 
resources of hydroelectric power, oil and minerals in each country, and the generation 
and utilization of power. . H.. His: 

The Internat. Union of Pure and Applied Chemistry, held its annual meeting at 
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Copenhagen, June 26-July 1. The meeting next year will be at Bucharest, Roumania 
(J. S.C. I., 43, 718-19(1924)). Haas 

Powdered-coal firing for water-tube boilers and metallurgical furnaces. H. W. 
Hoiianps. Proc. Inst. Mech. Eng., 1923, 1148-51.—The two chief systems in use are: 
(a) the central system (favored in America) and (0) the unit system (important in France 
and England). In (a) the fuel is delivered from a central storage bin by cyclone fans. 
Resulting disadvantages are: (1) high first cost due to grinder, air-separator, screw- 
conveyor, cycle fans, bins, driers, etc.; (2) size of the plant; (3) danger of explosion of 
stored powd. coal. In the unit system each boiler or furnace has a pulverizer. This 
is said to result in low first cost, smaller space, no risk of explosion, and in case of break- 
down, only one furnace is affected. Machines of the grinding or crushing type must 
have coal with a moisture content down to 1%. The machine described can take coal 
with 8% moisture. Excessive moisture is removed by hot air from the combustion 
chamber. Power required for operation with 460, 1100, 2700 Ibs. coal per hr. is 7.3, 
14, 37 h. p., respectively. About 2% of the power developed is used by the pulverizer. 
Excessively fine crushing results in lowered efficiency. A gravity pocket avoids the 
use of a magnetic separator. In practice, too high velocity of the coal causes scouring 
of the brickwork. CO: should be kept at 16% or over. The C content of the ash should 
usually be under 1% and never over 2%. Coal was used successfully with an ash con- 
tent of 48.7%. Powd. coal is considered as flexible in use as oil or gas. Actual repairs 
usually come to about 1.5 d. per ton of fuel burnt. Much additional data are tabulated 
and charted. CxG: Ki(G. Az) 
BOOKS 

Reference List of Bibliographies: Chemistry, Chemical Technology and Chemical 
Engineering Published since 1900. Compiled by Julian A. Sohon and W. L. Schaaf. 
New York: H. W. Wilson Co. 100 pp. $1.50. Reviewed in Ind. Eng. Chem., 16, 


543(1924). (C. A.) 
HAINBACH, RupOoLPH: Pottery Decorating. New York: D. Van Nostrand Co. 
2nd ed., revised. 256 pp. $3.00. ) (CA Y) 


BOOK REVIEW 


English Pottery. Its Development from 
Early Times to the End of the Eighteenth 
Century. By BERNARD RACKHAM and HERBERT 
READ. With an Appendix on the Wrotham 
Potters by Dr. J. W. L. GLAIsHER. Illustrated. 
141 pp. and 115 plates. New York. Charles 
Scribner’s Sons. $30. 

A beautiful, large-paper book, handsomely 
printed and made and illustrated with rare 
beauty. The authors, both of whom are mem- 
bers of the staff of the Victoria and Albert 
Museum and authorities of high standing on 
this subject, have made a real contribution 
historically and critically to the story of the birth 
and early growth of artistic handicraft in the 
first of the English-speaking nations. They go Plate, inscribed “The rose is red, 
back to the very earliest relics of the potter’s the leaves are green. God save Eliza- 
art in England, in the twelfth century, and beth, Our Queen.” Dated 1602. 
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follow its development through 600 years, until the beginning of the industrial era 
and machine-made wares. Throughout they treat the subject from a critical viewpoint, 
revealing the development of taste and skill, tracing influences from within and without 
the country and endeavoring to establish artistic standards for the appraisal of early 
ceramic products. 

The basic principles of criticism which they apply to these early native wares are 
these: That when the intention is utilitarian any departure from utilitarian form weak- 
ens the esthetic appeal; that there must by symmetry of form or some more subtle bal- 
ance; that to be really good a vessel must possess a certain vitality growing out of its 
lines and masses and their ability to suggest “movement, rhythm, or harmony, which”’ 
they add, “‘may indeed be the prime cause of esthetic pleasure;’’ that in its decoration the 
vessel, whatever its form, should be treated as blank panel and decorated: appropriately. 





Dish, red earthernware, decorated Dish, red earthernware, covered 
in white slip under a yellowish glaze. with a dark brown slip and deco- 
Staffordshire, second half of seven- rated in white and olive, with the 
teenth century. subject of the fall. About 1670. 


The great Danish authority, Dr. Emil Hanover introduced his survey of English 
wares with the statement that “English pottery is, at the height of its development, 
certainly English—from the point of view of material an original and national product— 
but a product much more of industrial enterprise than of industrial art.”’* * * Such 
criticisms as these are hardly just to what some will reckon to be the purest, if not always 
the most beautiful, work of the English potter. They take too little account of the 
nature of pottery and of the technique natural to the material of which itis made. Like 
most other arts, that of the potter had a humble birth in meeting purely utilitarian 
needs, but from the first it was potentially, no less than painting or sculpture, a means 
of esthetic self-expression through the work of the hands. 

When the Anglo-Saxons came they brought with them the rudiments of the potter’s 
art and to these the Roman occupation added the use of the potter’s wheel and some 
primitive kind of kiln. 

The chapter devoted to the Middle Ages and the Tudor times follows the develop- 
ment of pottery through those centuries, with descriptions of many pieces in museums 
and collections. Next the authors take up the English tradition in English pottery, 
study the influences from other countries and from within England itself that shaped its 
development, describe methods and the work of the chief potters through the seventeenth 
century. After a survey in a long chapter of the influence of foreign work, especially 
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majolica and delft, the authors arrive at the age of industrialism, which they study at 
some length, devoting a final chapter to Wedgwood and the Neo-Classical Age. It is 
the conviction of these authors that English art of all kinds, including that of the pot- 
ter, has shown a remarkably individual character as compared with that of the Conti- 
nent. They find no lasting extraneous influence on English pottery until toward the 
end of Elizabeth’s reign, when tin enamel, the distinctive characteristic of majolica, 
faience and delft, was introduced. At about 
the same period came from Germany the 
method of making the semi-vitrified pottery 
called stoneware. The discussion and descrip- 
tion of these two influences and of individual 
examples of wares produced is full and rather 
elaborate. 


The estimate of Josiah Wedgwood’s work 
and of his influence on the art of pottery in Eng- 
land is notable for the fullness of knowledge on 
which it is based, its high critical standard and 
its eminently fair and judicial spirit. The au- 
thors say that he “‘is indisputably the outstand- 
ing figure in the history of English pottery,” 

-and they consider it “‘only an accident of time”’ 
that his name is always associated with the 
introduction of classical models. The classical 
revival was the result of the great archaeologi- 
cal discoveries in the latter part of the eight- 
eenth century, and Wedgwood’s mind, they 
say, was of that inquiring and enterprising 
stamp which made it inevitable that he should 

-seize upon the possibilities of popular appeal in 
classical figures and scenes. And he had that 
gift for organization and for procuring effi- 
ciency in production that makes the modern 
captain of industry. ‘““Wedgwood was the first Punch bowl, enameled earthen- 
English potter,’ say the authors, “to employ ware, painted in blue, with Chinese 
the energies of a large part of his factory staff Jandscapes. Inside the Arms of the 
as a regular thing in the making of vases solely Gjty of Liverpool and the inscription 
for ornament, at the same time he first gave “Tomas Bootle, Esquire, member of 
serious attention to increasing the efficiency of parliament for Liverpoole, 1724.” 
his useful articles from a purely utilitarian 
point of view. To this end he made division of labor and standardization a condition 
of commercial success in the pottery industry not only of Staffordshire and England, 
but of the whole world.”’ 


The illustrations comprise 207 figures reproduced in 115 page plates, of which twelve 
are in color. The pottery examples which they picture are treasured pieces in British 
museums and collections and the wide extent of the studies and knowledge of the authors 
is indicated by the fact that they have found these pieces in more than a dozen different 
museums and over twoscore private collections. They illustrate the development of 
British pottery down through the centuries from the fourteenth to the eighteenth. 
Many of them are of great beauty and all of them are examples of the reproductive art 
at its artistic best. 


The New York Times, “Book Review,” July 20, 1924. 
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Journals 


Volume I (1918) $6.00, 60c per issue 
Volume II (1919) 6.00, 60c per issue 
Volume III (1920) 6.00, 60c per issue 
Volume IV (1921) 8.00, 75c per issue 
Volume V_ (1922) 8.00, 75c per issue 


January and June 1923 issues are out of print. Remaining 
copies are sold at 75c each. 


January and February 1924 issues are out of print. Other 
copies $1.00 each. 


20% discount is given to members on the above. 


Transactions 


Volumes 2, 5, 8, 9, 10, 11, 12, 14, 18 and 19 are out of print. 
Volumes 1, a 4, 6, 1; 13, 155-16 and 17 can be purchased at 
$5.00 net per copy. 


Seger’s Collected Writings 
Volumes I and II, $7.50 net per volume 


Collective Index to Transactions 
$1.50 net per copy 


Report of the Committee on Standards 
Reprint from Year Book 1922, 50c net each. 


Branner’s Bibliography 
A Bibliography of clays and the ceramic arts, published in 
January 1906. Copy will be sent upon receipt of 12c postage 
to cover. 


Silica and Magnesite Bibliographies 


Sent to members upon receipt of 12c postage. 
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Abrasives 


Tentative definitions of terms relating to the gypsum industry. ANoNn. Proc. 
A. STM; 23: {1'1,°642-80923)- EEN ess 
Report of Committee C-11 on gypsum. W. E. Emiey, etal. Proc. A. S. T. M., 23 
[1], 231-5(1923).—The amendments recommended to the tentative methods of testing 
gypsum and gypsum products are listed. Three papers on gypsum are added as 
appendices. BON28B. 
Volumetric changes of gypsum. J. M. Porrer. Proc. A. S. T. M., 23 [1], 
244—53(1923).—The expansion and contraction of various gypsum-sand mixes were 
exptly. detd. and are displayed in several graphs. It is concluded that the lack of ad- 
hesion of a gypsum sand mix on a concrete base is due to a difference in the expansion 
of the two and not due to chem. reaction between the cement and gypsum. 
“BLING Be 
The fire resistive properties of gypsum. S.H.INGBERG. Proc. A. S. T. M., 23 [1], 
254-6(1923).—The vol. changes taking place in gypsum when it is htd. are reviewed 
and the properties of gypsum as a fire protective covering for columns are discussed. 
E: N. 3B: 
Report of Committee C-3 on brick. T. R. Lawson, et al. Proc. A. S.T. M., 23 
[1], 194-5(1923).—Six types and sizes of paving brick are recognized as standard. No 
specif. on concrete brick are given, since further exptl. data on their properties are 
needed. It is recommended that more study be made of the condition of brick, after 
yrs. of service, obtained from demolished bldgs. E: NVB: 
Report of Committee C-4 on clay and cement sewer pipe. R. HERING, ef al. 
Proc. A. S. T. M., 23 [1], 196-7(1923).—The subjects receiving the considerations of 
the sub-committee, and recommendations regarding specif. are given. E. N. B. 
Report of Committee C-6 on drain tile. A. Marston, et al. Proc. A. S. T. M., 
23 [1], 198-207(1923).—Abstracts are given of field and lab. tests on drain tile carried 
out by (1) Iowa Eng. Expt. Sta., (2) Structural Mats. Research Lab. of Lewis Institute, 
(3) U. S. Bur. of Public Roads, and (4) Engineering Inst. of Canada. The changes 
recommended in the Standard Specif. for Drain Tile (C-4 (1921)) are also listed. 
S  eeN B: 
Report of Committee C-7 on lime. H.C. BErry, et al. Proc. A. S. T. M., 23 
[1], 208-13(1923).—The repts. of the 7 sub-committees contg. recommended revisions 
of specif. are given. Ho NaBs 
Tentative specifications for hydrated lime for structural purposes. ANON. Proc. 
A. S. T. M., 23 [1], 620—-5(1923).—The requirements cover chem. properties, fineness, 
const. of vol., tensile strength and plasticity. The methods used in making these tests 
are described. HANNE 
Tentative specifications for concrete aggregates. ANon. Proc. A. S. T. M., 23 
[1], 626-8(1923).—Requirements are given covering the quality, grading and strength 
in concrete for both fine and coarse aggregate. E:N- 3B: 
Tentative specifications for gypsum. ANon. Proc. A. S. T. M., 23 [1], 629-31 
(1923).—Covers (1) mats. and standards, (2) sampling, (3) packing and marking, 
(4) inspection and rejection. Ns Be 
Tentative specifications for gypsum partition tile or block. ANon. Proc. A. S. T. M., 
23 [1], 632-5(1923).—Covers requirements for compn., dimensions, strength, sam- 


pling and inspection. Kee. B: 
Tentative methods of sampling, inspection, packing and marking of quicklime and 
lime products. ANon. Proc. A. S. T. M., 23 [1], 686-9(1923). EaNabe 


Hydraulic and puzzolanic cement from volcanic ash and clay-shale of western 
India. K. A. KnicHr HatLowes. Trans. Min. and Geol. Inst. of India, 18, 72-5 
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(1924).—Results given of exptl. research in the lab. of Geol. Surv. of India. A table 
shows results obtained from 25 samples. It shows that it is possible to make puzzolanic 
cements of low tensile strength from the mats. available by mixing the volcanic ash of 
the island with the lime which has been locally manufd. Ors dee Oe 


Cements with high aluminium content. M. J. Buw. J. four. elec., 32, 13(1923); 
J. Inst. Metals, 30, 703.—Cements are characterized by slow setting and rapid hardening. 
By raising the Al content in ordinary lime cement products of the following formulas 
are obtained: Al:O3.3CaO, 3A1,03.5CaO, Al,O3.CaO, Al,O3.3CaO. The first two are 
of no com. use, the last two are useful; they are obtained by fusion in elec. furnace at 
1350° to 1500°. Compn. may vary from 5 to 15% SiO», 35 to 45% AlkOs, 35 to 40% 
CaO. They are highly resistant to salt water and solns. contg. sulfates. They harden 
in 7 to 8 hrs. Gee Dyas Gk Org is) 


Water-solubility and hydration of the calcium aluminates. Hans Kuni anp 
HEINRICH THURING. Zement, 13, 109-11, 248-6(1924).—The set of Ca aluminates is 
the crystn. from the HO phase as in plaster of Paris. The soly. is about that of Ca- 
(OH)2. Mixes of pure powd. CaO and Al,O; in mol. ratios of 1-1, 3-1, and 5-3 are 
made into balls and melted from the top with an oxy-acetylene flame, the unmelted 
shell holding the melt. Pure cryst. subs. result. Digestion of 0.3 g. in 100 cc. H.O 
at 20° for 24-192 hrs. in pure H.O, weak and concd. solns. of Ca(OH): follows. The 
solns. become turbid after a few hrs.’ contact, because of colloid formation. The fil- 
trates are examd. for Ca and Al in the usual way. The three aluminates studied are 
sol. in H.O, with decreasing soly. in increasing concn. of lime solns. The dissolved 
aluminates react with lime solns. producing Al(OH); and hydrous Ca aluminate. The 
Al(OH); formed by hydrolysis shows as a gel in a few hrs. Microscopic examn. reveals 
many hexagonal crystals of Ca hydroaluminates forming in solns. poor in Ca. This 
salt is quite sol., shows weak hydrolysis and contains probably 3 or less CaO to 1A1:,Os3. 
Small octagonal crystals also appeared in rich CaO mediums, having low soly., strong 
hydrolysis and consisting probably 4 mol. CaO to 1Al,0;. The reaction products de- 
pend on the total concn. of reacting subs. and not on the type of original aluminate. 

H> Bake(C.A) 


Determination of the hardness of abrasives. W. Minv?r. Werkstattstechnik, 17, 
No. 12, 360—-7(1923); Physik. Ber., 4, 1092-3.—For uniform feeding of abrasive the 
grinding action is proportional to the time. The amt. of grinding per unit time, a, 
depends on the rate of feeding of the abrasive; it rises to a max. and then decreases. 
The length of life of the material is ascertained by measg. the amt. of substance which 
it is grinding off in different periods of time. If the amt. of grinding accomplished at 
time ¢ is designated by A, and the speed of grinding da/dt is put proportional to the 


Material G.103 6.105 Ge.106 Ay 2 


3 HH, E 

Quartz sand 42 64 Zi 308 LOS. SFO 10,300 
Corundum (Norton) 1B Ose 152, = 1150 1000 9.0 

Cornmdiun: (Dynamidont) 113: 189 — 157 ©1150 LODE 7 9:0 

Corundum (emery) 142° « tl4 --1462-, 1150 1000 9.0 

Tungsten carbide 16321064: S:168« 6 tes ex. tie O58 
‘“‘Novo-diamond’”’ 1635421064 et68.4 1150 1000 9.0 

Corubin 1401 93.4) 246 ie < 1150 1000 9.0 

Corundum 142 200 234 .1150 1 DOR 226) 2 OF tnarcen dee, 
Volomit 21 2344 Tiss +8010 ses eau seiko 3 oto y Sel A) 1765 
Si carbide Apert 9 1 SARS lime ty Ceres! Os. 

Diamond 00 pee AD bei re. wt 140,000... 10,..0 


Volomit 13 See ered O40 65 
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grinding power A —a, then a = A(1—e~”), where c is a proportionality factor. Since 
the total grinding work is proportional to the square root of the quantity of abrasive 
applied, S, A = G/ S, where G is the sp. total grinding work per unit quantity of 
abrasive. For similar material this grinding power is independent of the size of particle. 
Apparently the grinding power increases with pressure applied to a limiting value, and 
then rapidly falls off. The relation between grinding speed, grinding surface, and 
hardness of the comparison material should be considered. As a measure of hard- 
ness either the value G or c would serve, though it is expedient to replace c by Gc, the 
initial grinding speed per unit quantity. The table gives a résumé of exptl. results. 
H,, H2, H; and H, denote hardness after Auerbach, Rosiwal, Moss and Martens, resp., 
and E denotes modulus of elasticity. A. By Si (EA 
PATENTS 


Process and apparatus for making cement. SPENCER B. NEWBERRY. U. S. 
1,504,701, Aug. 12,1924. Ina device of the class described the combination of a vertical 
kiln having an outlet at the top and a movable grate at the bottom to 
= support the mass in the kiln and regulate and control the discharge of 
Ee clinker through it, a pipe for supplying air under press. to the space below 
the grate, a substantially air-tight closure below said grate of funnel 
shape with a central discharge extension, a pair of spaced valves in said 
extension and means for feeding mat. contg. carbonaceous combustible 
matter to said kiln at the top. 

Process for burning cement clinkers. SPENCER B. NEWBERRY. 
U.S. 1,504,702, Aug. 12, 1924. The process of producing cement clinker 
comprising forming small coherent masses of cement raw mat. and car- 
bonaceous fuel, the constituents of which are so proportioned that the 
argillaceous matter will be less than that required by an amt. which 
will be replaced by the ash produced when the combustible constituents 
are burned, supplying said masses to the upper surface of a laterally 
enclosed and heat insulated body of predetd. height composed of similar 
masses, forcing a strong blast of air upwardly through said body to 
support and cause the combustion of the combustible constituents, and 
discharging the cement clinker thereby produced at the bottom, agitating the body of 
mat. during the passage of air for combustion and disintegrating coherent masses of 
clinker as they are discharged. 

Magnesite cement. B. BAKEWELL. Brit. 214,369, Feb. 6, 19238. A cement which 
does not corrode Fe is made by adding FeCl, 30 parts (calcd. as cryst. chloride) to 100 
parts of magnesia. Fillers such as asbestos, sand or cork may be added but fillers are 
to be preferred which do not absorb H2O to any great extent as excess of H2O destroys 
the non-corrosive character of the cement. ‘The H,O should not exceed 70% of the 
MgO. (G. Ae) 


Art 

Clay figures of palaeolithic age. ANon. Nature, 113, 506(1924).—The discovery 
has recently been made by M. Norbert Casteret of some remarkable examples of palaeo- 
lithic art in the vicinity of Saint-Martory (Haute Garonne). In a cavern were found 
not only rock carvings of animals and a human head, but some clay models in the round 
and in bas-relief. Geol. evidence indicates that these figures date back to a cold and 
very dry period when the parts of the cavern now filled with water from a subterranean 
stream were readily accessible. The find is notable in that the only previous discovery 


of a like nature is that made by M. le Comte Begouen at the Tuc d’Audoubert in 1912. 
OSB AR: 
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Cement, Lime and Plaster 


Getting rid of efflorescence on gypsum plaster. E. C. WeLcH. Chem. Met. 
Eng., 31, 263—4(1924).—Efflorescence is due to sol. salts in the mixing water, sand, or 
calcined mat. Fairly insol. compd. such as gypsum may be deposited as efflorescence 
if water percolates through the mat. continuously, or if water is condensed and evapd. 
on the surface of the mat. repeatedly. Lime added to the plaster or used in the finish 
coat usually prevents efflorescence. Addition of !/2% of dextrine or gum arabic to 
the mixing water reduces efflorescence on casts considerably. M. E. M. 

What is good magnesium oxychloride cement? H. LL. OLIN AND B. H. PETERSON. 
Chem. Met. Eng., 31, 266—7(1924).—The effects of additions of various mat. to mag- 
nesium oxychloride cement were noted. 120-mesh calcium carbonate had no effect 
up to6%. Iron and aluminum oxides up to 4% had no effect. Calcium oxide lowered 
the tensile strength in direct propn. to the per cent present. The last mat. has no effect 
on the temp.-vol. change, but lowers the tensile strength by increasing the setting shrink- 
age. Addition of 6% free lime increased the setting shrinkage ten-fold. M. E. M. 

Silicate of soda and concrete. ANON. Chem. Age, 9, 118(1924).—Na.SiO; is 
being used as a wash for concrete in ratio of 1:4 of H,O. Gives a hard surface resisting 
abrasion on road work. Eliminates growth of fungus on sewage tank walls and reduces 
the permeation of H2O. Dope Ce 

Bricks from blast furnace slag. ANoNn. Chem. Age, 9, 11(1924).—Slag mixed 
with 6-10% of Ca(OH). which must be completely slaked. Special hydrater used to 
give ample opportunity for mixing of CaO and H.O. Slag and lime mixed in edge 
roller mill. Molded under 4000 Ib. press. per sq. in. Heated 5-6 hr. in steam at 
212°F. Crushing strength of brick 4800 lb. per sq. in. S2or 

Thermo-chemistry of Portland cement burning. M. DaAuTREBANDE. Quarry 
& Surveyors’ & Contractors’ Jour., 29, 218(1924); Chaleur et Indus——The thermic re- 
actions produced during burning process of the mat. of artificial Port. cement are com- 
plex, and if some are well detd. others are still open to conjecture. D. concludes that 
artificial Port. cement is produced from ground clinker or rock obtained by burning to 











TABLE I 
Clay Schist 
3 1 Pay 1 a Zhe, 
Loss by heat 11.90 10.90 TEDoaer: 8.80 
SiO2 54.00 59.80 58.40 53.90 
Al.O; 16.00 14711 16.39 20.40 
Fe.03 5DO 4.10 Lyons 11. 8.10 
CaO 9.50 7.80 4.22 5.10 
MgO ee 120 2005 10 
SO; ay ek 2.01 1.44 
TABLE II 
Limestones Clayey limestones 
Wriees FS 2h 1 nig 
Loss by heat 42.61 39.20 atid asi: 
SiOz 0.64 5.80 30.60 22015 
sere 1,825 3.55 12.50 9.00 
CaO 55.30 52510 31.54 37.92 
MgO 0.47 traces 0.80 LAO 


SO; traces ae 0.30 0.20 
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vitrification point of a thoroughly and finely ground mixt. of carbonate of lime in the 
form of chalk marl or limestone, and of clay or schist, and gives the preceding analytical 
tables of the component parts of the mixt. after burning. 

During the burning process the following reactions take place: (1) Elimination of water; 
(2) decompn. of the carbonate of lime into carbonic acid and lime CO.CO = CO, + 
CaO; (8) decompn. of carbonate of magnesia into carbonic acid and magnesia, CO;Mg 
= CO, + MgO; (4) combination of the silica with the lime to form silicates of lime; 
(5) combination of the alumina with the lime to form aluminates of lime; (6) oxidation 
of iron protoxide; (7) combustion of organic matter and of sulphur of sulphurets, while 
certain sulphates are not decomposed at burning temp.; (8) volatilization of alkaline 
salts. 


TABLE IIT 
1 2 3 
Loss by heat 0.50 1.00 0.84 
SiOz 22.91 22.00 26.36 
Al,O3 6.75 7.82 
Fe,O3 3.00 ey 2.18 
CaO 64.34 65.25 64.50 
MgO 2.00 1.08 0.21 
SO; 0:50. 2.04 1225 


Of the several reactions and combinations induced by the burning process, some (the 
endothermic) absorb heat, while others (the exothermic) liberate ht. "The endothermic 
reactions are: (1) Decompn. of carbonate of lime into carbonic acid and lime which 
requires 436 cal. per kg. of carbonate of lime; (2) decompn. of carbonate of magnesia 
into carbonic acid and magnesia requiring 213 cal. per kg. of the carbonate; and (3) 
elimination of water. The exothermic reactions are: (1) Combustion of organic matter, 
carbon giving 8080 cal., and (2) combustion of sulphur which, in transforming to SOs;, 
gives 2250 cal. As regards the combination of silica and alumina with lime, these, 
according to Berthelot, would give 591 cal. per kg. of lime, or 331 cal. per kg. of carbon- 
ate of lime (1 kg. of CO;Ca containing 0.56 of quicklime).. These combinations may be 
exothermic, as shown by calc., which work out with too low a value for reactions to 
add anything to ht. augmentation. M. Hendricks considers these reactions as exo- 
thermic but, though liberating a considerable quantity of ht., they are incapable of 
raising the temp. of the burning mass in reaction, because their ht. is utilized in counter- 
balancing another endothermic reaction produced at the same time, v72., the dissolution 
of the alite (a silicate of calcium). As to firing temp., the firing of the clinker-pro- 
ducing mat. results not in fusion but rather in a vitrification marked by elimination of 
vol. and augmentation of d. in the mass. Various factors influencing temp. are: (1) 
homogeneity of aggregate, fineness of grinding and wetness, and (2) chem. compn. 
In one dry process a higher figure than 15% of water has facilitated burning, while, 
with a very dry meal, combination is retarded and a start in burning appears to be slow 
and difficult. As to chem. compn., the melting of iron oxide and alumina may be 
considered to facilitate burning, while a high percentage of lime renders this operation 
more difficult. The form of the silica used has also a great effect, as sol. it combines 
more easily and at a lower temp. than it does in an amorphous or quartzose state. 
It can be assumed that at 900°C carbonic acid is completely expelled and that certain 
reactions between the silica and the iron oxides and the alumina are beginning, and 
that burning will be finished at about 1550°C. For a meal leaving 23.6% on a 200 
per cu. cm. mesh sieve; the burning temp. necessary is above 1612°, while for the same 
mixt., but ground so as to leave only 2% on the same sieve, it requires a temp. of 
1475°C, For a 62.64% of lime in the clinker, firing temp. was 1549°, while for 63.83% 
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it was 1593°, and for 62.12%, 1625°. Waste gases from furnaces range from 300° to 
600°C., depending upon the burning process installed, and also on the length of the fur. 
These gases have been utilized for various purposes, such as drying of paste, htg. of 
boilers, and preliminary firing or calcination of mat. in sep. fur. In a fur. 20 m. 
long and 2 m. in diam., it is caled. that there is a loss of 72° of the total ht., though this 
amt. has been reduced to 36%. The gases of one fur. 50 m. long and 2.75 m. in diam., 
used for the wet process, had a temp. of 400°C when issuing, but the loss of ht. through 
the flues was only 18% of all produced. O7PsRAO% 

Lime (S. Africa). T. G. Trevor. S. African Jour. of Indus., 7, 459(1924).— 
Three forms of limestone are at present known and worked in S. Africa: (1) Magnesium 
_ limestone (common dolomite), which covers vast areas in the Transvaal and Cape 
Provinces; (2) white lime deposits have been inadequate to meet the demand for chem. 
and metallurgical purposes, but an extensive deposit of pure white limestone, said to 
contain not less than 7,000,000 T., is now being opened up at Taung, Bechuanaland; 
and (3) desert limestone covers vast areas in all the Provinces, but it contains 20% 
silica and other impurities. It is used for cement making, for other purposes it does 
not generally yield a good lime. OF P.RO; 

The dehydration of gypsum. P. JoLiBois AND P. LEFEBRE. Ouzl and Color Trades 
Jour., 66, 684(1924).—When the temp. does not exceed 160°C, the loss of water cor- 
responds to the formation of a semi-hydrate. A complete dehydration can be effected 
rapidly at 200°. ‘These observations explain why plaster taken out of the ovens or 
fur. -is a mixt. of anhydrous sulphate of lime and semi-hydrate. It is well known that 
if the temp. exceeds 300° the plaster obtained will no longer set with water. (Rev. de 
Chim. Ind.) See Ceram. Abs., 2 [10], 214(1924). Or PeR2O: 

A hundred years of Portland cement. K.Gosticu. Zeitschrift fiir Angewandte 
Chemie, 37, 265, 297, 504(1924).—A history of the growth of the Portland cement 
indus. in Germany outlining the development of the various processes to the present 
time. : OF? REO: 
Portland cement of high basicity. Fasio FERRARI. Afti congresso naz. chim. 
pura applicata, 1923, 286-98; cf. C. A., 15, 2345.—Expts. are described on artificial 
calcined products to det. the reln. between the hydraulic properties and (1) the compn. 
and nature of the generating mixt.; (2) the fineness of grinding and homogeneity of 
the resulting mixt.; (3) the temp. of firing; (4) the rate of cooling and (5) the fine- 
ness of grinding of the cement. The mixts. were prepd. by a method already described 
(cf. Ferrari, Le industrie costruttive, 20, No. 1, 1923). The best products in 2 series 
of tests had the following properties: CaO/(SiO2. + AlOs + Fe2O3) ratio 2.23, 2.27; 
SiO2/(Al,O; + Fe:O3) ratio 2.97, 3.25; Al,O3/Fe2O; ratio 1.55, 0.65; d. 3.06, 3.03; initial 
set 2.25, 3.33 hrs.; final set 4.08, 5.5 hrs.; expansion (Le Chatelier) 0, 0; resistance to 
compression in kg. per cm?. after 3 days in H:,O 253.4, 235.7; after 7 days in H2O 2385.7, 
369.0; after 28 days in H.O 574.7, 667.5; after 28 days in air 601.9, 632.2. 

Ce Ce DatGs-A-) 

Action of calcium chloride and calcium sulfate on the setting and hardening of 
Portland cement. Fasio Ferrari. Alti congresso naz. chim. pura applicata, 1923, 
294-7; cf. Candlot, Chaux et Ciments, Paris, 1908.—In view of the fact that CaO isa 
normal component of Portland cement (cf. C. A., 15, 2345), that it plays an essential 
part in the setting and hardening, and furthermore that its action has not been satis- 
factorily explained, expts. were made to det. the action of CaCl, and gypsum during the 
setting and hardening of a mixt. of CaO and SiOz. A mixt. of CaO and quartz (20:80) 
ground to the ordinary fineness of cement set in 10 min. when made into a paste with 
H.O alone. The same mixt. with 2-3% CaCl-soln. set in approx. 9 hrs., a result in 
accordance with the fact that CaO becomes hydrated with extreme rapidity in the 
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presence of CaCl, and that Ca(OH), is almost insol. and crystallizes very slowly. With 
30% CaCly soln. however the paste set in 5 min. and became extremely hard in a short 
time, due to the formation of an oxychloride (cf. Le Chatelier, Recherches expérimentales 
sur la constitution des mortiers hydrauliques, Paris, 1904). A mixt. contg. 19.6% CaQ, 
78% quartz and 2% gypsum set in approx. 4 hrs. with H;O alone, with noticeable harden- 
ing. Whena const. wt. of a mixt. of CaO and gypsum in varying proportions was agi- 
tated with H.O, the max. rise in temp. increased with the amt. of gypsum. Unlike the 
ordinary product obtained with CaO and H:O, the products even with a low amt, of 
CaSO, were composed of minute hard granules. The expts. indicate in general that 
setting is retarded by gypsum and small amts. of CaCl: (ef. C. A., 16, 2586, 4818) but 
is accelerated by a large amt. of CaCl. CC. be) 


Portland cement silicic acid. F. Harr. Zement, 12, 300-1(1923)—Three Port. 
cements were very finely ground, treated with HCl, and the silica which sepd. later was 
washed and then exposed to air at a definite temp. and of definite humidity until const. 
in weight. The relative propns. of water and silica in the product at various inter- 
vals were detd. and the results plotted on a compn.-time chart. ‘The water content 
decreased regularly for 11 days, but then the curve showed a sudden change of direction 
and the water content subsequently remained practically const. The point at which 
the change occurred corresponded to a compd. contg. 62.78% of silica and 37.22% of 
water, 7. e., to an orthosilicic acid, with each of the cements examd. 
Bue GsrA. (GA 

Development of hydraulic properties in granulated blast-furnace slags. H. 
Kun... Zement, 12, 320-2(1923)—Apparently small differences in slags may cause 
great differences in the nature of the resulting cement. Some blast-furnace slags— 
particularly those rich in alumina—produce excellent cements when ground with a large 
percentage of CaSQ,, with or without a suitable “developer of hydraulicity’’ such as 
lime or Port. cement clinker. The addn. of 1% of lime is useless. When 3-5°% of lime 


is used, the mixt. remains ‘‘dead’’ for some days and then suddenly develops a high. 


strength. Port. cement when added to a slag behaves in a similar manner to lime, 
but the final product is not so strong, 30% of cement clinker having a similar effect to 
8% of lime. When CaSO, alone is added, at least 12% is required to produce a mixt. 
having a satisfactory crushing strength after 28 days. The best results, so far as tensile 
and crushing strengths are concerned, were obtained with a slag from cast iron, with 
a mixt. of 86% of slag, 8% of lime, and 83-9% of CaSQ,. <A mixt. of 70% of slag, 80%% 
of cement clinker, and 2-10°% of CaSO, gives similar results. B..G A. lO 
Influence of the chemical composition of slags and Portland cements on the harden- 
ing of blast-furnace cement and on its resistance to sulfates. R.GRUN. Zemeni, 12, 
297-8, 807-10, 317-9, 326—9(1923).—Several Port. cements and blast-furnace slags 
and mixts. of these in various proportions were examd. and it was found that with each 
slag also there was 1 Port. cement which gave better results than the others; the ore 
cement was as good as any of the Port. cements. In blast-furnace cements the slag 
acts as a carrier of the hardening agent and is the source of strength; the influence of 
the Port. cement is much less than that of the slag. The influence of the Port. cement 
on the resistance of a blast-furnace cement to sulfate solutions is low, but is greater than 
its influence on the crushing strength. All the mixts. gave better results than any of 
the sep. materials. The slags least resistant to sulfate solns. were those lowest in silica 
and high in alumina or Mn. The mixts. contg. Port. cement with less than 68% of 
lime and these with the ore cement were the most resistant to sulfates; these were also 
low in alumina. BCA. (CG A 


Influence of the chemical composition of slags and clinker on the hardening of 
blast-furnace cements and on their resistance to sulfates. HAKGERMANN. Zemeni, 


CERAMIC ABSTRACTS 3138 


13, 2-3(1924).—A criticism of Griin’s paper (cf. above) dealing chiefly with questions 
of priority and also pointing out that as the Port. cements used by Griin were of poor 
quality his results must be accepted with caution. BuCy Ale (Cvs) 
Influence of sugar and similar substances on the setting and hardening of cement 
and: cement-mortars. BURCHARTZ AND VON Wrocurm. Zement, 13, 11-3(1924). 
The use of a 0.1% soln. of sugar instead of water when mixing cement slightly increases 
the strength, but if a 0.25 or 0.5% soln. is used, the strength is diminished and the test- 
pieces crack in water. When a 1% soln. is used the cement has a low strength at 7 
days, but an abnormally high one at 28 days. A 1:3 cement sand mortar behaved 
similarly, but great strength.at 28 days was not developed. When glucose or tannic 
acid was substituted for sugar, a similar loss in strength occurred. When samples of 
cement mortar were immersed in a 1% soln. of sugar for 28 days no change occurred 
in their strength. Microscopical examn. showed that sugar and similar substances 
hinder the formation of crystals in cement-mortar and also hinder the swelling of the 
cement particles. This power of sugar and similar substances to reduce the strength 
of cement mortars suggests that when a cement is found, in use, to give low results a 
search should be made for org. substances in it, in addn. to making the usual tests. 
Bs Ci Ac Ge Aad 


Enamel 


Interchangeable air system reduces operating cost in enameling plant. ANON. 
Cer. Ind., 3 {2], 99-102(1924).—Rept. of visit to The Vitrified Iron Products Co. of 
Clyde, Ohio. Cast iron and sheet steel porcelain enamel ware are manufd, ‘The cast 
iron pieces are kept in a drier until enameled, after being sand blasted. ‘The sheet 
steel is left in the cleaning tank for from 7 to 10 mins. and is pickled for about 7 mins, 
The baths are kept near the b. p. with open steam jets. ‘The smelter has a capacity of 
smelting 800 Ibs. of raw material in 2 hrs. ‘The recuperation principle is very effectively 
employed, the primary air being preheated to 700°F. Low press. air and high pressure 
oil are used in the burners. ‘The hearth of the smelter is built in the form of the letter 
“V" with a slope of about 20° from the back wall to the tap hole. An interchangeable 
air compressor and fan arrangement permits continuous operation throughout the 
plant. ‘The driers are gas heated and equipped with canvas doors. ‘Che furs. are oil- 
fired and equipped with 8 recuperators. A uniform temp. is insured throughout the 
length of the fur. by having the openings to the recuperator chambers at the front of 
the fur. ‘The 8-in. oil burners operate on 60 Ibs. oil pressure and 12 ozs. air press. 
From 8 to 9 gals. of oil are required per hr. to fire from 400 to 600 sq. ft. of sheet steel 
or over 400 lbs. of cast iron. ‘The sheet steel ground coat is fired at between 1650 and 
1675°F and the cover coat at between 1625 and 1640°F. ‘The cast iron enamel is 
fired at between 1850 and 1400°F. ‘The temp. is measured with pyrometers and the 
time with sand clocks. P, D. H. 

The use of antimony in the enamel industry. B. Rmwaup. Chem.-Zig., 48, 
280(1924).—While SnO, is the most commonly used opacifier, Sb has lately gained wider 
recognition. In many countries the use of Sb in technical enamels is forbidden on 
account of the danger to health. But if the Sb is properly fritted there is no danger 
and its use should not be forbidden. Owe Bi (GAs) 

Enamel apparatus and its use. Wenz. Chem. App., 11, 89(1924). J. H. M. 


Glass 


Tremendous strides made by plate glass industry in last decade. ANON. Cer. 
Ind., 3 [2], 95-8(1924).—One of the most costly items in the manuf. of plate glass has 
been glass pots. An average of 12 melts per pot is considered a good record. In most 
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branches of the glass indus., the continuous tank fur. has replaced the pot fur. A 
plant is thus enabled to operate continuously and at a lower cost than with the pot fur. 
While fuel is an important item, the principal expense of glass making has been the 
labor cost. Modern machinery, however, is gradually replacing hand labor. ‘The 
automobile indus. requires 50% of the annual plate glass output. There are tables 
giving the production of bldg. glass in the U. S. and the exports and imports over a’ 
period of years. PRD 
Glass manufacture (Czechoslovakia). ANon. Indus. Aust..and Min. Stand., 71, 
878(1924).—A history of the glass indus. of Czechoslovakia, which now ranks 2nd 
largest in Europe. It comprises 160 factories and 3600 small establishments where 
glassware is cut, engraved, etched, painted or mounted. OPER; 
Electric furnace for glass-making. J. EH. Parker. So. Af. Jour. Indus., 3, 
158-60(1920).—A treatise on the suitability of the elec. fur. for glass-making. The 
difficulties to be overcome in the design of an elec. fur. suitable for the smelting of the 
“batch” and “‘fining’’ are very minor ones, and a good type of elec. fur. would produce 
a glass of the purest quality economically and at a min. of loss. The points in favor 
of the elec. fur. are its increased production and regular uniform good quality glass. 
The operating costs of such a fur. would show a considerable saving per ton of glass 
over the existing system. OxPrARAG 
Wood’s metal as a seal in vacuum apparatus. Lars A. WuLo. J. Optical Soc. 
Amer., 8, 453-4(1924).—Wood’s metal applied to glass or quartz with a soldering iron 
molds itself and adheres sufficiently well so that tubes may be joined by soldering the 
junctions with the same mat. ‘The method is satisfactory for glass or quartz. 
D;.E;, 6: 
Correlation between crack development in glass while conducting electricity and 
the chemical composition of the glass. Earie HE. Scnumacner. J. Am. Chem. 
Soc., 46, 1772—7(1924).—Measurements were made at a temp. of 300° of the suscepti- 
bility to crack development of 5 different kinds of glasses when-conducting electricity, 
by detg. the no. of times the current could be reversed before the glass cracked. The 
tendency to crack increases with increasing alkali content and elec. condy. of the glass. 
Borosilicate glasses showed the Jeast tendency to crack of any of the glasses tested. 
The anal. of 4 of the glasses are included. DBs: 


Phosphorescence of fused transparent silica. CHAPMAN AND Davins. Nature, 
113, 309(1924).—When oxygen or hydrogen is driven into fused quartz by the elec. 
discharge quartz acquires the property of phosphorescing. "This property is probably 
intimately connected with the absorbed gases. A large quartz tube 100 cm. long and 
_having a diam. of 3.5 cm. was provided with external electrodes of aluminium foil 35 cm. 
apart. ‘The tube was filled with oxygen (from which mercury and other condensible 
vapors had been removed by liquid air) at a press. of about 0.035 mm. of mercury. 
The gas in the quartz tube was submitted to the action of the silent discharge. When 
the discharge was stopped it was noticed that the tube or its contents were glowing 
brightly and continued to glow for more than 20 mins. ‘The luminescence was at first 
thought to be the well-known afterglow of oxygen, but was found to be due to the 
quartz itself or to the oxygen absorbed near its inner surface because (1) when a small 
area of the tube is cooled with liquid air while the discharge is passing, that area glows 
much more brightly than the rest of the tube after the discharge has been stopped; 
(2) cooling a portion of the tube after the discharge has been stopped has no effect; 
(3) the sections of the tube which absorb larger quantities of the gas during the dis- 
charge phosphoresce more brightly; (4) after the glow has ceased the quartz can again 
be made to phosphoresce by heating it; but it entirely loses this property when all the 
absorbed gases have been removed, ‘The phosphorescence caused by heating can be 
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observed with no apparent diminution in intensity 24 hrs. after the stimulating dis- 
charge has been stopped, and the phenomenon is just as pronounced after all the un- 
absorbed oxygen has been pumped out of the tube. Similar results have been obtained 
with hydrogen. OPA Ry ©: 

Coppered glass mirrors. EK. A. H. Frencn. Nature, 113, 806(1924).—KEarlier 
research on this subject was conducted in 1907 by Chattaway, using phenylhydrazine 
as a reducing agent, but on his findings it was not possible to obtain a coherent copper 
film on plate glass surfaces. This was probably due to the formation of tarry by- 
products, which appear inevitably to result when such a reducing agent is used. Expts. 
were conducted at the War Department Searchlight Exptl. Establishment with the 
object of eliminating this drawback. It was found that a satisfactory coherent and 
lasting film can be deposited on plate glass surfaces at a comparatively low temp. by 
the use of hydrazine sulphate. ‘The cleaning of the glass surface is peculiarly important. 

Orr, TO 

Material handling in a glass works. C. MicuENFELDER. Zetts. fiir Angewandle 
Chemie, 37, 488(1924).—A short description of operations from the point of economy 
and profit. A Sa Vy © Sak 

The periodic system of the elements and the mechanical and technological proper- 
ties of glasses. J. SaupeTER. Z. tech. Physik, 4, 36-9(1923).—The oxides of Na and 
K increase the coeff. of thermal expansion of a glass far more than the oxides of Si, B, 
and Mg. S. finds a parallel between the at. vols. of the elements and their influence 
upon the coeff. of expansion of glasses. A similar relationship is indicated between 
at. vols. of the elements and their influence upon the tensile strength and between at. 
vols. and compressibility of the glass. Lee, Eto CsA) 

Chapman-Stein recuperator. Wm. C. Buri, Jr. ILron and Steel Engineer, 1, 
327-39(1924).—A recuperator has many advantages over a regenerator, <A well illus- 
trated description is given of the Stein recuperator, together with its advantages in 
design, operation, and economy. j We int Se (Eee) 

PATENTS 

Machine for forming glass articles. Henry M. Brooxritip. U. S. 1,505,537, 
Aug. 19, 1924. In app. for forming articles of glass, in combination with means for feed- 
ing molten glass in a continuous unconfined stream, of a 
distributor for dividing said stream into separate masses 
to be subsequently delivered to molds, said distributor com- 
prising a horizontally rotatable table provided with a series 
of vertically walled openings therethrough, means for inter- 
mittently rotating said table to bring said openings succes- 
sively into line with said stream of molten glass, and a sta- 
tionary shear member adjacent to the stream of glass and 
to the upper surface of the table and adapted to codperate 
with the upper end of each opening to sever the stream of 
glass and carry it over the intervening table surface to the succeeding opening as the 
table makes its intermittent movement of rotation. 

Method of drawing sheet glass. Hupson S. CAMPBELL. 
U.S. 1,505,584, Aug. 19, 1924. The method of forming sheets of 
glass consisting in drawing the sheet continuously from a bath of 
molten glass, severing the glass, gripping the succeeding sheet 
simultaneously with the severing just below the point of severing, 
and gripping the side edges of the sheet at intervals to keep the 
sheet taut, all while in a plastic condition. 





Pa ” | 4 4 4 
www Glass pot furnaces, etc. M. W. TRAvmErs, F. W. CLARK and 
TRAVERS AND CLARK, Lip, Brit, 213,999, Jan. 15, 1923, (C, A.) 
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Heavy Clay Products 


Report of Committee C-10 on hollow building tile. W. A. Huti. Proc. A. S.T. M., 
23 [1], 230(1923).—It is recommended that the present tentative specifs. for clay 
hollow bldg. tile continue as tentative and that certain revisions of the tentative defi- 


nitions of terms relating to hollow tile be accepted. aE Boo 
Tentative definitions of terms relating to hollow tile. Anon. Proc. A. S. T. M., 
23 [1], 640-3(1923). E. N. B. 
Brickmaking at Quilon, India. Anon. Brit. Clayworker, 33, 118(1924). H.G.S. 
PATENTS 


Brickmaking machine. Roy P. M. Davis. 
U. S. 1,506,221, Aug. 26,1924. In a brick making 
machine, a pair of pivoted mold supports and molds 
carried thereby, means for feeding a charge of mud 
alternately to the molds to form brick therein, means 
for simultaneously rocking said mold supports in 
opposite directions to filling and dumping positions 
respectively, a pair of vertically movable dumping 
tables one for each mold support, upon which the 
mold supports alternately deposit the brick carried 
thereby, means for simultaneously elevating one 
table and lowering the other, a brick conveyor, said 
tables when elevated receiving the brick from said 
mold support, and when lowered depositing the brick 
upon said conveyor, the movements of said mold 
supports and tables being in synchronism. 














Pallet machine. Roy P. M. 2a/ —— 
Davis and Irvin F, Hepuer. U.S. Agere SS. 
1,506,222, Aug. 26, 1924. Ina brick 
making machine, a mold support and 
mold carried thereby, a pallet carrier, 
means for delivering a pallet to said 
carrier, said pallet carrier and said 
mold support being swingable about 
a common axis in opposing directions 
to bring said mold and the pallet on 
said pallet carrier into juxtaposition. 

Brick machine. GkorGE C. 
ApaAms. U. S. 1,504,802, Aug.. 12, 
1924. Ina brick machine, means for 





striking or rapping the molds com- 
- prising gravity-actuated pendant 
swinging hammers adapted to 
strike the sides of the mold, and 
means for raising and releasing 
said hammers to permit them to 
fall by gravity to deliver ‘their 
blows on the mold. In a brick 
machine, means for unloading the 
molds containing the brick, com- 
prising means for bringing the 
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molds and their pallets into inverted position, means for supporting the mold when in 
inverted position, shiftable means for engaging and supporting the pallet and the brick 
when the mold is in inverted position, and means for lowering away the pallet and brick 
from the mold, said means being adapted to disengage the pallet supporting means 
when operating to engage the pallet and permitting the pallet supporting means to 
return to supporting position to support the pallet on a succeeding mold when the pallet 
and brick of a preceding mold have been lowered. 


Refractories 


Silica brickworks and coke ovens. A. H. Mippieron. Colliery Guar., 127, 
157(1924).—Silica brickworks and coke oven plant of the Consett Iron and Steel Co., 
Consett, England, were visited on July 10 by members of the North of England Inst. 
of Min. & Mech. Engrs. M. stated that these works have excited much interest with 
visitors from Holland, France, Germany, Austria, Australia, India and Czechoslovakia. 
Dr. Endell stated that he considered these the best equipped works in the world, and the 
mat. made there the best in the world, but he doubted whether it was commercially 
possible to put such mat. on the market. M. states they could put the mat. on the 
market as a commercial undertaking if people were willing to pay a little more for a 
good thing than a bad one. In bldg. their Fell ovens, of 3600 T. of silica brick made 
at their own works they had not cut one piece. ‘The fire clay brick they bought had to 
be cut, costing in the latter case 3 times as much in bricklayers’ wages for cutting brick 
as laying brick. A brick is never so strong after it is cut as a brick retaining the kiln 
skin upon it. It was no expt. in bldg. walls in coke ovens of silica. All coke oven 
walls found in America were built of silica. Other features were the high-speed machin- 
ery, the remote coke-quenching, and the iron and steel bindings. The big reduction 
in coking time accompanied by an increase in temp. and was one of the stumbling blocks 
in the way of coking engineers. Their old ovens were working at a max. efficiency as 
high as any in the country and these 21-in. ovens were pushed in 26 hrs. In the new 
ovens with a reduction of only 3 in. in the width they had reduced the coking time from 
26 hrs. to 16 hrs. 20 min. without any increase in temp. ‘The yields of by-products 
were the same as in the old plants. The coking time could be reduced further by raising 
the temps. and a reduction in coking time to 14!/. or 15 hrs. was possible. There was 
no reduction in size of coke except through the 3-in. reduction in the width of the oven. 
The largest size of coke was necessarily 1!/2 in. smaller. The whole industry of silica 
brick-making has changed during the past 3 or 4 yrs. Research work of Dr. Mellor 
and the British Refractory Assoc. has helped. With regard to making of shapes by 
machinery, the number of shapes was so great in the Wilputte oven and other ovens 
(over 300 shapes being employed) the cost of the dies would be prohibitive. The 
plant has been in operation 14 wks. drawing 75 ovens per day. OSPR: 

Refractory facts. ANon. 158 pp.—A handbook of information about fire clay prod- 
ucts, including a short outline of chemistry, issued by the Walsh Fire Clay Products Co. 

OF Bek FG: 

Chromite (Transvaal). P. A. Wacner. S. Af. Jour. Sci., 20, 223(1923).—The 
chromite of the Bushveld Igneous Complex: origin of chromite, its petrology, chem. 
compn. and anal. are discussed. Occurrence of chromite, its extent and economic con- 
ditions are dealt with; the article is illusd. with plates. OSPAR.O: 

Graphite in Canada. H. P. H. Brummew. Jour. of Commerce, 52, 10(1924).— 
Canadian graphite material excels for crucible making. Canada promises to dominate 
the world’s graphite industry. During the past few years the govts. of the U. S., 
Great Britain and Canada have been making exhaustive inquiries and investigations. 
It was not, however, until the advent of the oil frothing flotation method of concn. 
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had been perfected that it was possible to supply Canadian graphite at prices which 
allowed any profit to the producer. OrP2RAGs 
What demands are made today upon the refractory materials in the cement indus- 
try? K. ENpDELL. Zement, 13, 230-3(1924).—Combining the usual testing of re- 
fractories with their life in practice. K. finds the kiln linings of clinker and cement to be 
the most economical. The app. used to det. the deformation of materials under load 
while heating is described. The action of the fusing clinker upon kiln linings is dis- 
cussed. He Vesti 


Fuel and refractory lining material. HirscuH. Keram. Rundschau, 31, 14(1923); 
J. Soc. Glass Tech., 7, 194-5.—The necessity for the testing of refractory materials 
before use was emphasized. Particular reference was made to refractory materials 
for boiler-furnaces where the chem. action of slags was an important factor. The action 
of slag on refractory material was tested by placing pulverized slag in a cavity cut out 
of a block of the refractory material and burning the whole at Seger cone 14. The 
action of the slag was seen by cutting through the test piece. Eight slags of the follow- 
ing compn. were tested with blocks of the same shale: loss on ignition 0.5, 4.1, 2.6, 
2.9, —, 0.1, —, 6.3; SiO, 47.7, 52.3, 49.3, 45.6, 10.8, 46.3, 17.0, 5.8; Al,O3 42.9, 33.0, 
31.9, 35.5, 9.6, 6.2, 17.2, 12.6; Fe.Os 3.8, 4.9, 6.3, 3.0, 25.5, 25.8, 15.5, 10.0: CaO 4.5, 
3.5, 6.8, 6.7, 34.6, 19.8, 404, 50.6; MgO 0.1, 18, 1-5. 3721.6-1. 6 46. 2 aka 
0.6, —, —, 1.2, 1.6, 0.2, 0.2, 3.5; SOs —, 0.3, 0.1, 0.6, 16.4, —, 3.9, 0.1; S —, 0.1, 0.38, 
0.9, —, —, 1.0, —; cone m. p. 27, 17, 14, 12, 10, 9, 12, 11. The first 4, which were 
coal slags, had only a slight corrosive effect. The lignite slags (numbers 5-8) produced 
corrosion in varying degree, the last showing complete soln. of the walls of the cavity. 
With powerful slags, the most suitable refractory material was chosen by comparison, 
by testing the same slag with blocks of different refractory materials. The densest 
material was the most resistant to attack. The action of a slag rich in Fe.O; and CaO 
was tried on a shale, first, unprotected, secondly, with a facing of corundum, thirdly, 
with SiC, and fourthly, with a lining of ‘““dynamidon,”’ a product with more than 70% 
Al,O;. The last-named proved most efficient, the slag having no action. Low d., 
high Al,O; content, and high degree of refractoriness (not less than Seger cone 28) 
were shown to be very necessary properties. It was also important that the bricks 
should be uniform and free from flaws. They should have sharp edges, ability to with- 
stand changes of temp., a compression resistance of at least 80 kg. per sq. cm., and an 
after-shrinkage, when heated to Seger cone 14, of not more than 2%. The cement used 
should also be adapted to the slag and the joints should be made as thin as possible. 
The fire-box of the boiler furnace should be built as big as possible to prevent too strong 
local heating by the flames, and trouble by deposits of slag. HS Ge 


Pyrometric test of refractory clays. F. J. A. DEyarDIN. Rev. universelle mines, 





2 [7], 49-55(1924) —A procedure is described for testing clays by the Seger-cone method, - 


which is claimed to be particularly reliable. A furnace which is essentially a modifica- 
tion of that of Meurice (cf. Cours d’Analyse Quantitative des Matiéres Minérales, Paris, 
1908, 123) is recommended for carrying out the heating. The sample is ground to pass 
a l-mm. sieve and kneaded to a firm paste with HO. On compressing in the proper 
mold, a thin paper core may be found convenient for easy removal. Drying should 
be done in the open at 16—-18° and should be very slow (at least 3 days). Not over 
55-60 min. are required for reaching 1690°. © be (643 


Softening of refractory materials. H. HrrscH AND M. Putrricn. Tonind. Zig., 
47, 801-6(1923)—Ten silica bricks and one sample of quartzose shale were analyzed 
and the normal refractoriness, the refractoriness under a load of 1 kg. per sq. cm., po- 
rosity, crushing strength, expansion, and sp. gr. were detd. All but one of the silica 
bricks and the quartzose shale showed a slight expansion when heated, though this 


i 
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was very slight below 1300°. The failure occurred in each case very suddenly, the dif- 
ference between the temp. at which softening was first observable and that at which 
collapse occurred being less than 100°, and often less than 30°. The silica brick which 
behaved differently from the others contained only 89% SiOz and as much as 5.8% 
Al.O;, and therefore contained clay. It behaved like a brick made of clay and quartz. 
Eighteen fire clay bricks when similarly heated under a load of 2 kg. per sq. cm. retained 
their vol. to about 1250°, and then began to contract. They did not collapse suddenly, 
like the silica bricks, but slowly lost their shape as the temp. rose, except those bricks 
which contained over 80% SiOe; these bricks collapsed more suddenly, but not so 
rapidly as silica bricks. BzC ANG 2Ar) 

Broken saggers as grog. ANON. Brit. Clayworker, 33, 114(1924).—The use of 
broken saggers as grog for fire brick is reeommended. ‘This has the advantage over 
other grog in that it has been repeatedly fired. He Ges: 

The softening temperature of fire brick. HirscH AND PuLFrRicu. Brit. Clay- 
worker, 33, 112(1924).—Silica brick do not deform out of shape under load until 1300°C 
is reached. Some of the purer brick do not deform until 1500-1700°C is reached. 
The first signs of softening of fire brick under load is evident between 1130° and 1390°C 
and the rapid collapse is between 1370° and 1700°C. Magnesite brick begin to soften 
under load at 1480°C and 1625°C. ‘The difference in temp. between the commence- 
ment of softening and complete collapse is between 50° to 80°. He Ges, 

PATENT 

Brick machine. James R. TacxeTr. U.. S. 15,889 (reissue), Aug. 12, 1924. 
Original No. 1,460,455, dated July 3, 1923. Ina brick-treating machine, a brick press, 
a brick re-press in spaced reln. to each 
other, a brick support interposed between 
the presses on which bricks are trans- 
ferred from one press to the other, hori- 
zontally reciprocating brick pushing ele- 
ments for engaging bricks and pushing 
them over the support, vertically and 
longitudinally reciprocating brick-carry- 
ing elements in operative relation to the 
support for lifting the bricks from the 
support and transferring them longitu- 
dinally thereof and re-depositing them thereon, and means for operating the brick- 
pushing elements and brick-carrying elements oppositely. 





Whitewares 


Contribution to the better knowledge of genuine hard porcelain. K.H. REICHAU. 
Trans. Ceram. Soc. (Eng.), 23, 145-53(1923-24).—Describes the application of the 
polarizing microscope to det. the structure of porcelains and glazes. Heyes: 

The effect of different grades of feldspar and iron oxide on stoneware clays and 
floor tile made therefrom. Kurt Samson. Trans. Ger. Ceram. Soc., 5, 1(1924).— 
Tests made in the research lab. of the state porcelain works in Charlottenburg with 3 
characteristic floor tile clays, 2 German and 1 Norwegian feldspar and iron oxide. Test 
pieces burnt at Seger cones 010a, 05a, la, 3a, 6a, 10 and 12 were tested for (1) shrinkage 
and sp. gr. ‘The clays showing the earliest vitrification were the first to reach their 
max. shrinkage. The mixts. with higher feldspar content vitrify later and shrink less. 
All showed a lowering of sp. gr. with advance in burning temp. Mixts. contg. feldspar 
burnt to vitrification showed the lowest sp. gr. (2) Toughness by the Singer impact 
bending test. The clays alone fired to vitrification showed the highest but most ir- 
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regular result. Addn. of feldspar lowers the resistance but stabilizes the values ob- 
tained. Addn. of iron oxide increases the resistance. (8) Compressive strength. 
Results similar to (2) but iron oxide reduces strength. (4) Resistance to wear by the 
Gary sand blast method. The clays alone fired to vitrification as in (2) stood up the 
best and additions of feldspar lowered and in some cases increased resistance. Iron 
oxide lowers resistance only very slightly. The outcome of these tests indicated that 
theoretically the clays alone fired to vitrification showed the highest average in the tests 
but would occasion mfg. difficulties if used alone. A mixt. contg. 20-30% feldspar and 
well vitrified is recommended as being the best compromise. Bad We 
Porcelain clays of Ballarat, Victoria, Australia. R.C. Catister. Chem. Eng. 
and Mining. Rev., 15, 26(1922).—There seems little prospect of an extensive indus. 
in all grades of whiteware manuf. in Victoria, until a china clay indus. has been estab- 
lished. While large quantities of china clays are available, upwards of 8,000,000 T., 
they are not sufficiently pure to be available for use even after a treatment similar to 
that given in Cornwall (Eng.). However, ware, if not absolutely white, yet of pleasing 
tints and with decoration to match, might indicate a way to prepare ware capable of 
competing with good imported ware. O7RaReO: 
The German electrical porcelain industry. W. Hurry. FElekirotechn. Z., 45, 
688(1924).—Brief comment on the present status of the indus. Cd He:(GrtAS 
PATENT 
Press for the manufacture of hollow earthenware articles. EpmuND WILLIAM 
Leicn. U.S. 1,505,042, Aug. 12, 1924. A rotary press for the simultaneous stage by 
: stage manuf. of hollow earthen- 
ware articles, comprising a 
rotary carrier-head, a series of 
spa molding cylinders in said head, 
a_i 4 a hopper for successively filling 
= 5 each of said molding cylinders 
ae Es with plastic mat., means for sub- 
yaces S08 sequently compressing said plas- 
: tic mat. within the molding cylin- 
der to partly mold the article so 
as to form a base connected to a 
nite Sbiie tains arama a= i thickannulaswallbotia: paste 
mat., means whereby said thick 
annular wall of plastic mat. is 
after that subjected to extrusion to form the relatively thin annular wall of the hollow 
earthenware article, a cradle for supporting the article while it is being extruded and a 
traveling conveyor to successively receive and remove the completed articles. 


fim 











Equipment and Apparatus 


Apparatus for measuring humidity. Kart HoL_zHAusEN. Feuerungstech., 12 
[17], 141(1924).—Describes various types of instruments used for detg. humidity 
under the headings (1) app. depending on the phys. change of some mat. such as hair, 
and gut used as indicators only and not for exact measurements, (2) app. based on the 
wet and dry bulb principle, (3) thermoelec. app. for distant readings, (4) app. for detg. 
humidity in hot gases and such contg. impurities such as smoke, dust, etc., (5) continu- 
ous registering devices. F. A. W. 

The Ruths steam accumulator. ANon. J. Soc. Chem. Ind., 43, 765-6(1924).— 
The principle of accumulating exhaust steam to a partial extent has been used for 
many years. Johannes Ruth of Stockholm (first pat. 1913) set out on new lines by stor- 
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ing the steam in heated water. Accumulators with a storage capacity of 25,000- 
70,000 Ibs. of steam are in operation. The advantage from a factory point of view is 
that the boiler plant can be kept running at a steady steam output and press., while 
the steam is stored and delivered to the plant as required. The accumulator consists 
of a large cylindrical container, generally horizontal, with hemispherical ends, built 
of steel plates; it is almost full of water, to 90.95% capacity, and covered with insulating 
mat. The steam main, provided with non-return valves, passes under the surface of 
the water along the length of the accumulator, and has attached 16 branch pipes leading 
downwards into wide-mouth nozzles which go about to the bottom, The steam passes 
out through a delivery tube, and the whole is arranged to be automatic. A special 
form of accumulator is supplied to deliver superheated steam; it consists of 2 containers 
on the regenerative principle of 1 accumulator for superheated steam and the other for 
latent heat. The Ruths accumulator is said to foreshadow a radical alteration in the 
design of steam boilers. : H.-S: 

The Lutelia mechanical excavator. ANON. Brit. Clayworker, 33, 115-6(1924).— 
A French excavator which digs clay from the bank of clay and loads it into cars or carts 
is described. Hs. 5s 

Aerial ropeways. ANON. Brit. Clayworker, 33, 106-9(1924). H. G. S. 

The determination of ash fusibility. E. Mertens. Bull. fed. ind. chim. Belg., 
3, 292-301(April, 1924).—A C resistance furnace is described, the heating element of 
which is a graphite tube 30 cm. long, 3 cm. outside diameter, walls 3 mm. thick, a cur- 
rent of 1 amp./sq. mm. cross-section giving a temp. of 1500° while 2 amp. gives 2000°. 
Oxidation of the tube is prevented by passing through it 81. of N per hr. Ash samples 
are ground.to approx. 175 mesh and molded into tetrahedra with water and a little 
starch, temps. being measured with an optical pyrometer. The classification of coals 
by ash m. p. is very briefly mentioned. Wi BiPi(C2A 

The technic of temperature measurements. Kary HENcKy. Z. Ver. deut. Ing., 
68, 297-301(1924).—Thermometers which measure their own temps. correctly may 
fail to take up the temp. of the gas or fluid they are measuring. ‘This error is due to 
heat flow along the thermometer or its inclosing tube, and is frequently, and needlessly, 
too large to be overlooked. Well-known formulas are applied to det. the amt. of this 
error in its dependence on dimensions and materials, and tables and curves are given 
to show the results. Were. WiC Al) 

The measurement of air temperatures in closed spaces by thermometers shielded 
from radiation. H. Hausen. Z. tech. Physik, 5, 169-86(1924).—On the basis of a 
lengthy theoretical discussion, a complicated formula has been derived by means of 
which the error in temp. due to radiation may be calcd. Extensive exptl. data are 
given which agree with those obtained by means of the theoretical formula. 

Te PAC AS) 
PATENTS ; 

Comminuting mill. Ray C. NEwHousE. U. 5. 1,504,777, Aug. 12, 1924. Ina 
comminuting mill, a rotary drum, means for introducing mat. into an end of said drum, 
and an external scoop movable with said drum to introduce 
mat. from an outside source directly into said drum remote 
from said end, a portion of said scoop extending transversely 
of the drum axis and substantially parallel to the drum 
periphery. In combination, a rotary drum having uniform 
diam. throughout its length, a partition dividing said drum 
into a plurality of chambers, comminuting means in each of said chambers, means 
connected with said partition for delivering reduced mat. from one of said chambers, a 
stationary receptacle adapted to receive said reduced mat., and means connected with 
said drum for feeding mat. from said receptacle into another of said chambers. 
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Comminuting mill. Ray C. NEwnouse. U.S. 1,504,778, Aug. 12, 

_. 1924. In combination, a rotary drum, an annular screen rotatable with 

said drum and having side walls, and a spreader located within said screen 
and between said walls, said spreader being formed to direct mat. delivered 
from said drum over all portions of said screen. 

Apparatus for washing minerals and other substances. RENE AUGUSTE 
Henry. U.S. 1,505,024, Aug. 12, 1924. An improved app. for oe 
and sepg. minerals and other 
substances, comprising, a 
closed circuit structure, including a main . 
trough, a return trough and connecting — 
conduits for the troughs, a plurality of 
openings in the main trough, one of 
which openings leads out of the closed 
circuit structure, and is used for the 
heavier particles of mat., another of 
which openings leads to the return trough 
and is used for non-sepd. mat., and an- 
other of which openings leads to a settling tank, and is used for the lighter particles 
together with water, the settling tank having an opening connecting with the return . 
trough for leading said water back to the closed circuit structure solely by gravity. 






Kilns, Furnaces, Fuels and Combustion 


A study of the physical properties of powdered coal of varying degrees of fineness. 
CHARLES Roszak. Fuel in Science and Practice, 3, 161(1924).—In gen. it was found 
that the finer fractions contd. a slightly greater amt. of ash and of volatile constituents 
than-the coarser fractions. Particles greater in size than 100-mesh usually show a 
somewhat quadrilateral shape. Finer than this they are more irregular. P. W. K. 

New method of producing gas for industrial operations. R. Maciaurin. Trans. 
Ceram. Soc. (Eng.), 23, 121-44(1923-24).—Describes the Maclaurin gas producer 
which is a large producer 45 ft. high by 8 ft. square. It can be operated for the 
production of ordinary producer gas or as a gas retort producing coal gas, oil, ammonia, 
and a large residue of smokeless fuel (soft coke). M. claims it is more economical 
than other gas producing systems. HS Kas) 

New methods in the design of high-duty furnaces for the combustion of lignite. 
PRADEL. Feuerungstech., 12 [15], 123(1924).—Discusses recent developments lead- 
ing to the use of lignite as a fuel to take the place of steam coal or anthracite. 

F. A. W. 

Inspection and control of combustion in furnaces. A. Doscu. Feuerungstech., 12 
[13], 107; [14], 116(1924) —Shows that with the customary method of only detg. the 
CO, in the flue gases, a high CO, content may not necessarily prove efficient combustion 
of the fuel but merely indicate a lack of air with the result that considerable quantities 
of unburned gases are generated. ‘The author describes a practical app. which measures 
and indicates the draught in the fur. and stack and a certain established ratio between 
these gives the highest efficiency. F. A. W. 

Tunnel kilns for brick. ANoNn. Brit. Clayworker, 33, 122(1924).—A review of a 
discussion on this subject which was recently published in Tonind. Zig. HaG-s: 

Efficiency in kiln firing. ANon. Brit. Clayworker, 33, 122(1924). HeGis: 

Burning brick with tar. ANon. Brit. Clayworker, 33, 120-1(1924).—The use of 
tar to burn brick has been tried on the Continent. The tar was stored above the kilns 
where the heat kept it in a fluid condition and thus allowed it to flow into the kilns, 
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Any desired temp. can be reached with this fuel, cone 15 having been easily obtained 


at Hisleben. HEAGss: 
Burning in clamps. ANon. Brit. Clayworker, 33, 102-6(1924).—Different 
methods of burning in clamps are described. EGS: 


Correcting a badly fired kiln. ANon. Brit. Clayworker, 33, 101(1924).—The 
_ writer was troubled with overburned ware in top central portion of kiln and underburned 
ware in the bottom. A more uniform burn was obtained by firing with less coal each 
time and admitting a little more air over the fires. Firing slower also improved the 
uniformity of product. i bet Oey 
Combustion of pulverized coal. E. AuprBpertT. Fuel in Science and Pract., 3, 
56(1924).—The time required for complete combustion of various powd. coals under 
various conditions was studied. Increasing the air up to 40% excess, decreased the 
time of combustion. Particles between 220- and 240-mesh burned 2 or 3 times as rapidly 
as those between 120 and 140. The amt. of ash in the coal up to 50% had little effect. 
In gen. the higher carbonaceous coals burn more quickly than those high in volatile 
matter. Some coals would not burn except on addn. of some secondary air. Anthra- 
cite and coke were burned provided the grinding was sufficiently fine. 38 to 15 cu. m. 
per ton hr. should be sufficient combustion space. Commercial combustion chambers 
could be greatly reduced in size if the dust were injected slowly, the area of chamber 
wall contg. burners reduced in size, or air introduced as secondary air, and the chamber 
maintained at a higher temp. near the burner. Be Wok: 
Thermal conductivity and specific heat of coal. F. S. Srnnarr anp H. Mac- 
PHERSON. Fuel in Science and Pract., 3, 12(1924).—Sp. heat was found to be nearly 
0.25 at atmospheric temp. for all coals tested. Of the banded ingredients of coal, 
clarain was found to have a lower heat condy. than durain which might explain the 
tendency of many coals to fracture readily on heating. Be W.-K. 
Furnace efficiency. ANON. Queensland Govt. Min. Jour., 25, 261(1924).—Because 
of lack of modern methods of scien. control the av. net working efficiency is only about 
60%. In the working of fur. in the ceram. indus. the efficiency of combustion is very 
much lower because it is difficult to det. the exact performance of furs. of this character. 
Tests were undertaken by a firm of fire clay and refrac. mfgrs. with the object of detg. 
on practical lines the exact saving that could be obtained by the use of the “‘turbine’’ 
forced draught steam jet fur. in place of the ordinary bars and natural draught. The 
tests were carried out on a typical kiln with a content of 15 T. of fire clay products. 
Under the ordinary conditions of firing the fuel consumption was 2.46 (2500 kilos) of 
coal and 0.23 (240 kilos) coke, while the total duration of the htg. was 30-32 hrs. When 
the turbine fur. was installed, a similar series of tests showed that the fuel consumption 
was reduced to 1.99 T. (2030 kilos) of coal and no coke, while the duration of htg. was 
20-25 hrs., 2. e., by adopting up-to-date methods in this respect, the saving was 0.69 T. 
(800 kilos) of fuel, or 25% of the total for every firing and the time of htg. was cut down 
by 10 hrs. in every 30. The coal used throughout was the same low-grade Belgian 
quality contg. 20-22% volatile matter, and for the lighting up of the kiln the same amt. 
of wood was weighed every time. The quality of the products obtained was distinctly 
superior. The color was more uniform, a fact to which great importance is attached 
in Belgium, while the total breakages were only 1% as compared with 7% for ordinary 
methods of firing. This is due to the fact that much less excess air is used with the 
turbine fur. so that the expansion and contraction of the charge is reduced to a min. 
Ou Py Ree QO: 
Classification of coal that will enable the buyer to know what kind of coal he is get- 
ting. G. H. Asuiey. Coal Age, 25, 167-71(1924).—This classification is based upon 
the percentage of fixed C detd. by a “standard analysis’’ whereby the values are re- 
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calcd. to a hypothetical 7% ash and the moisture is detd. by drying at 68°F and a 
pressure of 15 mm.Hg. The following table gives the designations of the various classes: 


Descriptive Short Code Fixed-C Vola- Fixed Fuel 
names name name range Water tile C Ash ratio 

Anthracite Anthracite Coal 88 83 2 2 t $8 ne7s2A2 
Semi-anthr. Semi-anthracite, Coal 82 80-82 3 COO Ah AS 
Semi-bitum. Loervol Coal 77 74-79 reed Eo ea’ 4 Soames 8—5 
Low-volatile . Lovol Coal 70 65-73 Bil QOS APE Ff 5-3 
Medium-volatile Midvol Coal 63 60-66 Pe Ma lke «nf * foe” 
High-volatile gas 

coal Hivol Coal 56 53-59 re Me Es eh MS CS a 2- 
High-volatile Hiervol Coal 49 46-52 62358 4G rez 2- 
High-volatile sub- at 

bituminous Moistvol ‘Coal 42:05 39=45. 9. 1 GtS 36) Waa iad 2- 
Sub-bituminous Himoist Coal35." 232-835 an Gas Sian Soee 2- 
Lignite Lignite Coal'28° «25-3702. 404265 25 2— 

Helo Ontesa 


The application of the electric furnace to the porcelain industry. P. Bior. J. 
four elec., 33, 116-8(1924), 2 illus—The advantages of elec. firing are discussed and a 
small elec. resistor furnace for 110-220 v. is described. It is similar to muffle furnaces 
used for rivet heating. CGER KGaA 


PATENTS 
Hand-operated stoker mechanism for furnaces. JOHN J. BRIDGEFORD. U. S. 
1,506,560, Aug. 26, 1924. In fur. stoker mechanism of the class described, an inclined 
grate comprising a plurality of rocking 
shaking bars arranged in series and 
projectable toward the lower end of 


ene 


of said series at will, a plurality of 
plungers arranged at spaced intervals 
below the plane of the grate bars and 
mounted to penetrate vertically above 
said plane, and means for imparting 
substantially vertical movement to the 
plungers to cause the same to pass 
upwardly into the fuel bed. 

Tunnel kiln. Pxitip Dres- ae 
SLER. U.S. 1,506,573, Aug. 26, 
1924. In a tunnel kiln the com- 
bination of a htg. means therefor 
comprising internal combustion 
chambers, means for supplying 
fluid mat. to said chambers to 
maintain combustion therein and 
means comprising a plurality of 
outlets from said combustion 
chambers for regularly preheating 
said mat. byproducts of combustion 
withdrawn from said chambers. 

Tunnel kiln and method of operating same. PuHmip DRESSLER. U. 5S. 1,505,767, 
Aug. 19,1924. In a continuous tunnel kiln, the combination with the kiln chamber, 
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of means for supplying heat to a 
htg. up and high temp. zone of the , 
kiln chamber and means forregulat- . 
ing the temp. in another zone of the plu 
kiln chamber comprising conduits 
extending along said last mentioned 
zone, and means for passing either a htg. medium or a cooling medium through said 
conduits. 


Tunnel kiln and method of operating same. Puitir DRESSLER. U. S. 1,505,768, 

Aug. 19, 1924. The method of operating a tunnel kiln which consists in maintain- 

ing a high temp. zone, an initial 

cooling zone and a slow cooling or 

“low temp. soaking zone in the 

4 order stated between the entrance 

; and exit ends of the kiln by ex- 

erting a cooling effect on the rapid cooling zone portion of the kiln and supplying heat 
to the kiln chamber in each of the other of said zones. 








Geology 
_ Chemical exchange reactions of a zeolite. C.J. FRANKFORTER AND F. W. JENSEN. 
Ind. Eng. Chem., 16, 621-4(1924); J. S. C. I., 43B, 652(1924). Hers: 


Kaolin (South Australia). ANon. So. Aust. Dept. Mines, Min. Rev., [39], 54-8 
(1924).—Rept. of the operations of a company (Kaolin, Ltd.) The raw mat. is a 


very soft argillaceous sandstone; anal. of several samples are given and the details of 


equipment and operation in the making of fire brick are described. The brick produced 
is burned at 1450°C, controlled by Seger cones and the product is a white siliceous 


-brick, not very hard owing to absence of vitrification, but ringing well when struck. 


It is reptd. to be in favor among users. Some minor products from the plant are water- 
glass, ultramarine and kalsomine or cold water paint. ).. Ps R, -O, 


Asbestos industry (Russia). N. S. Mixuererr. Trans. Inst. Econ. Min. and 
Petrog., Moscow, [7], 1924.—A treatise of 192 pp. in the Russian language of the de- 
velopment of the indus., the Ist of a series of publications under the heading ‘‘Russian 
Commercial Asbestos,” issued by the Inst. OnP. R-O: 


Kieselguhr (Transvaal). T. G. Trevor. So. African Jour. of Indus., 7, 458 
(1924).—Kieselguhr occurs in the Amsterdam Dist., KE. Transvaal; in Griqualand West, 
and Gordonia, as a deposit in the beds of certain small fresh-water marshes. It has 
been worked only to a small extent, mainly for use in boiler-lining mat. 

OSPR S ©, 

Steatite (So. Africa). T.G. Trevor. So. African Jour. of Indus., 7, 461(1924).— 
Steatite of excellent quality occurs in the Barberton District, and has been noted in 
other areas. Co Ree: 


The feldspars of Russia. A. E. FersmMan. Matter on the Natural Productive 
Forces of Russia, Acad. Sci. Petrograd, 4, 1-19(1919); Rev. géol., 5, 178.—A detailed list 
of occurrences, with mineralogical and technical descriptions. The most valuable 
deposits are on the west coast of the White Sea and in the Urals. 1 Dis Snel s lag € One: 

The state of the talc industry in Russia. A. E. FersmMAn. Rept.’ Commrss. 
on Productive Forces of Russia, 1916, No. 4, 75-9; Rev. géol., 5, 178.—The most valuable 


tale deposits of Russia are in the Caucasus, in the region of Kars, and in the Urals. 
Bo H.C) 
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Chemistry and Physics 


Measuring plasticity of clay. K. PFEFFERHORN. Brit. Clayworker, 33, 120 
(1924).—A new method for measg. the plasticity of clay has been devised by P., which 
consists in dropping a wt. on a clay cylinder 15/5” x 19/15”. The deformation of the 
clay cylinder is noted and the plasticity number detd. The per cent H,O in the clay 
cylinder which is compressed !/3 of its original length is called the plasticity no. The 
foll. table shows the plasticity nos. and mineral compn. of 5 clays: 


Zettlitz 
Clay A Clay B Clay C kaolin Earthenware 
Clay substance 10.2 90 .6 87.9 94 .2 53 
Feldspar 3.7 2.0 3.4 1.8 12 
Quartz 26.1 6.4 Shr 4.0 33 
Plasticity number 26.6 34.0 28.0 33.5 23.2 
TRG o: 
The distribution of impurities in clays. ANon. Brit. Clayworker, 33, 122(1924). 
H- Ges: 


New method of preparing thin sections from sand. A. MAmMourRovsky anp I. 
SaMsSonoFF. Tyvans. Inst. Econ. Min. and FPetrog., 5(1923)—The method here 
described solves the problem of molding sands into thin sections, thus enabling their 
investigation by means of the mineralogical microscope. The procedure, minutely 
described’ in the Russian text, enables to produce sand-sections possessing following 
qualities: 1. The Canada balsam used as cementing mass is an amorphous compd. 
with a constant refraction index. 2. ‘The sections of mineral grains are shaped into 
parallel-faced plates with the usual thickness of about 0.03 mm. 8. ‘The surface oc- 
cupied by the balsam is reduced to 10-12% of the square of the section. These prop- 
erties enable us to apply the highly elaborated and various methods of the mineralogic- 
petrog. research to the investigation of sands. ON PORAS; 

Chemical analysis of clays. IAN MarspEN PorTER. Indus. Aust. and Min. 
Stand., 72, 38(1924).—An outline of a method for “ultimate” chem. anal. of a clay, 
which can easily be followed by any one accustomed to chem. manipulation. 

Os PieRs20: 

The effect of a current of air on the rate of evaporation of water below the boiling 
point. J. W. Hincuiey anp G. W. Himus. Chem. Trade Jour. and Chem. Eng., 75, 
94(1924).—It was found exptly. that the wt. of water evapd. in unit time in still air is 
given by the equation W = 0.02 (P. — Pa)'*, where Pe is the press, of satd. vapor 
at the given temp. and Pa is the press. of water vapor in the air used for drying. For 
drafts up to 0.9 m. per sec., and between 20° and 60°C, the rate of evapn. was found 
to be W = a(P. — Pa), where a varies from 0.031 to 0.013 according to the draft. 

PoaVies ks. 

Detection of tin and mercury by means of a spot-test. N. A. TANANAEFF. Z. 
anorg. Chem., 133, 372-4(1924); J. S. C. I., 43B, 619(1924).—Filter paper is soaked 
in mercuric chloride soln. and dried. A drop of soln. contg. stannous tin is placed on 
the paper and followed by a drop of aniline. Stannous tin is the only metal which will 
reduce mercuric salts to mercury, giving a black stain, in the presence of such a weak 
base as aniline. hie Pees: 

Pure alumina from clay.—According to a new process for this manuf. published 
by Pederson, Norwegian clay is taken and air-dried to 5% water; mixed with chamber 
acid (sulphuric acid) leaving an excess of clay over acid. After 12 hours the mass is 
htd. up to 200°C, and then leached at 80°C by a counter-current system. ‘The strong 
liquor, on cooling, gives !/3 of the alumina in the form of alum crystals, and the remaining 
alumina is pptd. in the same form by adding potassium sulphate. A pure salt can be 
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prepd. by recrystallizing this alum. The alum is decomposed by ht. so as to give alu- 
mina, and sulphate of potash, and, by extracting this mass with water, the insol. alumina 
is obtained, also the sulphate of potash, which latter is no doubt recovered and used 
again. Ov aRaO: 


Mullite—a silicate of Al,O;. Bowrn, GREIG AND Zigs. J. Wash. Acad. Sci., 14, 
183(1924).—Mullite, often thought to be sillimanite, has very nearly same properties. 
Mullite synthesized by Deville using SiF, on Al,O3; and SiO, at red ht. Occurs in nature 
as inclusions of tertiary intrusives of W. Isles on Island of Mull of Scotland, and Nun’s 
Pass. These have as impurities Fe.O3, TiO. and alkalis. There is a 3rd source of 
occurrence being in crowns of glass pots. The refractive index increases as TiO, and 
Fe.03; content is raised approaching that of sillimanite. Analyses of rock and glass 
pot crystals are as follows 


Rock Glass pot 
SiQe, 29.04 29.36 
Al,O3 69.62 69.05 
Fe.O; 0.50 0.86 
MgO Mee 1.12 
K,0 0.18 0.10 
Na,O 0.06 ta it. 
100.20 100.49 
SOG: 


Magnetic and electrical properties of the ternary alloys Fe-Si-C. T. D. YENSEN. 
Jour. Am. Inst. Elec. Eng., 43, 558-76(1924).—The variations in the magnetic proper- 
ties of iron and iron alloys, even of supposedly constant composition, have been puzzling 
to the users and investigators of ferro-magnetic mat. ever since the introduction of such 
mat. for elec. app. Y. started to investigate this problem over 10 yrs. ago at the U. 
of Ill., and has continued it at the Westinghouse Research Lab. since 1916, concentrating 
on iron and iron-silicon alloys. While the results obtained do not eliminate 100% of 
the difficulties, they go a long way in that direction. It has been found that carbon 
is largely responsible for the variations, because of the fact that amts. so small as pre- 
viously to be regarded as traces (less than 0.01%) remain dissolved in the iron in the 
solid state, even after slow cooling, and have a tremendous influence on the magnetic 
properties. Of much less effect is carbon pptd. as pearlite, free cementite and graphite, 
the effect being in the order named. If the effect of dissolved carbon be represented 
by 100, the effect of carbon as pearlite is 16.5, of carbon as Fe3;C 2.25, and of carbon 
as graphite nearly nil. ‘The form assumed by carbon—aside from the carbon in soln. — 
depends largely on the silicon content, and can best be explained by referring to Fig. 9. 
Besides carbon, it has been found that the grain size has a large and definite influence 
on the magnetic properties, due to the accompanying intercrystalline amorphous ce- 
ment that may be regarded as an impurity similar to other intercrystalline impurities. 
The detrimental effect of sulphur, phosphorus and manganese on pure iron is in the 
order named, while phosphorus has a beneficial effect on high silicon alloys. The 
evidence obtained is to the effect that the increased reluctivity, coercive force, or hys- 
_teresis loss, due to carbon and other impurities that are pptd. combined with iron— 
including in this class the intercrystalline cement—is caused by the inherent corre- 
sponding property of these pptd. impurities. Regarding the tremendous effect of carbon 
in soln., it is suggested that this is due to the entering of carbon into the more or less 
stable equilibrium arrangement of the ferro-magnetic structure, upsetting this equilib- 
rium arrangement. Ay Hoe G: 

Range of the mixed-crystal phase rich in aluminium in the quaternary system 
aluminium—magnesium-silicon—zinc.. W. SANDER AND K. L. MEISSNER. Z. Metall- 
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kunde, 16, 12—7(1924); cf. C. A., 18, 1077.—The amts. of Zn, Mg, and Si which Al 
can hold in solid soln. increase from 8%, 2%, and 0.5%, resp., at 20° to 65%, 12%, 
and 0.8%, resp., at 450°; consequently all Al alloys contg. quantities of these elements 
between the above limits will deposit them partly on cooling slowly. If the cooling 
is rapid, this action is suppressed, but takes place slowly at the ordinary temp., and is 
accompanied by a gradual increase in vol., hardness, and tensile strength. The equil.- 
diagram of the quaternary system Al-Zn—Meg-Si is developed from a consideration of 
those of the 4 ternary systems involved. Be cAc Gea) 


Constitution of ternary aluminium alloys. V. Fuss. Z. Metallkunde, 16, 24-5 | 
(1924).—In the 15 possible ternary systems comprising Al and 2 of the elements, Fe, 
Cu, Ni, Zn, Mg, and Si, the Al corner of the ternary diagram is intersected by a quasi- 
binary line only in the cases in which the addn. of the 2 elements to Al has a specifically 
new influence on its properties, namely, in the systems Al-Mg-Si, Al-Mg-Zn, and 
Al-Meg-Cu. Al decomposes the silicides of Fe, Ni, and Cu, liberating free Si and forming 
intermetallic compds., and addn. of any of these elements or of Zn to Al results in the 
formation of these compds. BOOKA: (CSAs) 


The determination of the coefficient of expansion of metals and other materials of 
construction by means of the Marten mirror apparatus. H. SrmmcLERScHMIpDT. Miit. 
Materialpriifungsamt, 40, 215-83(1922); cf. C. A., 16, 4166.—The measurements were 
made in such a way that the errors reported in the previous article were avoided. The 
coeff. of expansion of hot-pressed, cold-drawn and cold-rolled specimens of brass contg. 
58% Cu, 2.5% Pb and the remainder Zn was measd. at temp. from 20° to 450°. The 
values found at 250-300° were always smaller when measd. during the heating than 
during the cooling of the specimen. Over the range 300—50° the reverse was true. 
Measurements of the coeff. of expansion for cast Al rods and hard-drawn Cu and bronze 
wire are also given. PePske (Gea 


Researches at high temperatures. XVII. The vapor pressures of the alkaline 
earth metals. Orro RUFF AND HELLMUTH HARTMANN. Z. anorg. allgem. Chem., 133, 
29-4.5(1924).—The vapor pressures of Mg, Ca, Sr, and Ba were detd. in an atm. of A 
by an improvement of the method of Ruff and Bergdahl (C. A., 13, 3054). The b. p. 
at 760 mm. as detd. by extrapolation of the exptl. vapor-pressure curves are: Mg, 
1086°; Ca, 1175°; Sr, 1151°; and.Ba, 1146°. ‘The mol. heats of vaporization \s as 
caled. (I) by Liempt’s formula, and (II) from the b. p. by de Forcrand’s formula are: 
Mg, (1) 43,500, (IT) 30,900 cal.; Ca, (I) 85,000, (II) 33,100 cal.; Sr, (I) 84,700, (II) . 
32,500 cal.; Ba, (I) 83,100, (II) 32,400 cal. The lower (II) values are considered to be 
more probable. The calcd. heats of vaporization at 0° abs. are: Mg, (I) 47,800, or 
(II) 34,600 cal.; Ca, (1) 90,500, or (II) 38,400 cal. In order that equil. in which these 
metals occur as a gaseous phase may be calcd. by the Nernst heat theorem, the chem. 
const., C = 0.14\,/Ts, was caled.: Mg, (I) 5:61, or (II) 3.18; Ca, (1) 8.34, or (II) 3.20; 
Sr, (I) 8.34, or (II) 3.19; Ba, (I) 8.21, or (II) 3.19. From Guldberg and Guye’s rela- 
tion, Ter. = 1.55 Ts, the crit. temps. are: Mg, 2100°; Ca, 2200° “Sr, 2175° and Ba, 
2150°. ‘These values are only approx. as this relation has not been confirmed for such 
high boiling substances. MgO volatilizes on amorphous C at about 1500°, and on 
graphite at about 1800°. Above 1800° the reaction is so active that with small pieces 
of MgO the Leidenfrost phenomenon occurs. Its volatility is therefor greater from 
the more reactive form of C. ‘That this is due to the reduction of MgO to Mg by the 
C at a relatively low temp., and to the relatively high vapor pressure of Mg, is sub- 
stantiated by calcn. from the above data. Re PLEAS 

The melting point of graphite. ANon. Nature, 114, 173(1924).—Expts. to det. 
the m. p. of graphite have been made by Ryschkewitsch and consisted in passing a heavy 
current through a graphite rod with constriction. At a certain temp. this constricted 
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portion suddenly disappears, and kinematography shows that this is not due to a gradual 
evapn. The temp. was also practically independent of press. Calcn. shows that the 
m. p. of graphite is about 3800° abs. Chem. Zeit. (July 15) gives an abstract of this 
paper on the m. p. of graphite, which was read at the Bunsen Gesellschaft at Géttingen 
in May. OP. -Re-O:- 

Alumina from clay. H.SPECKETER. Zeits. fiir Phys. Chem., 110, 637-55(1924).— 
Shows that Germany will be able to supply its own aluminum ore in the future, as a 
result of recent work. The HCl process is preferable to the H2SO, process. 


dg Mug @ leans 
BOOK 
Report on Radiation and the Quantum Theory. J. H. Jeans. 2d. Ed. Pp. 8&6. 
London: Fleetway Press, Ltd. Price 7 s. 6 d. 15 EMM @ Vator 
PATENTS 


China clay for pottery manufacture. T. M. Stocker. Brit. 214,062, March 17, 
1923. A suspension is formed of china clay in H2O contg. a small proportion of Na - 
silicate. The suspension is allowed to stand until 50-80% of the clay has settled out 
and the fine clay remaining in suspension is collected by use of a filter-press and may 
be washed and dried. (Caan) 

Method of preparing siliceous material. FRANcIS X. Govers. U. S. 1,506,118, 
Aug. 26, 1924, The method of prepg. silicic acid which comprises preparing a colloidal 
soln. of silicic acid and removing water therefrom before a ‘‘gel’”’ has formed, the re- 
moval of water being carried to the extent that the solid product will not form a solid 
“gel” in the presence of water. 

Process for production of aluminum chloride and other products from carbonaceous 
shales and like material. Epson R. Worcorr. U.S. 1,506,104, Aug. 26, 1924. The 
process of making aluminum chloride comprising reacting with chlorine upon a residue 
derived from heating a carbonaceous argillaceous mineral, said residue comprising 
aluminous material and carbon. 

Titanium compound. JosEPH BLUMENFELD. U. S. 1,504,669, Aug. 12, 1924. 
In the process of producing titanium oxide from mat. contg. titanium, the steps of 
mixing the said mat. with sulphuric acid, heating the mixt. initially to a temp. of at 
least 180°C and gradually increasing the temp. to a max. of 220°C, treating the re- 
sulting mat. with water in such propns. as to produce a soln. contg. about 15 to 25% 
of TiO:, and subjecting that soln. to hydrolysis while avoiding the presence of any sub- 
stantial amt. of ferric iron therein. 

Titanium compound. JosEPpH BLUMENFELD. U. S. 1,504,670, Aug. 12, 1924. 
In the process of producing cryst. titanyl sulphate from mat. contg. titanium, the steps 
of mixing the said mat. with sulphuric acid, htg. the mixt. initially to a temp. of at 
least 180°C and gradually increasing the temp. to a max. of 220°C. 

Titanium compound. JosEPH BLUMENFELD. U. S. 1,504,671, Aug. 12, 1924. 


A process of producing titanium oxide from titaniferous mineral consisting in decom- 


posing the mineral with not substantially more than 1 to 2 parts of sulphuric acid of 
about 80% strength, and treating the resulting mass with not substantially over 3 parts 
of water, while maintaining the mass at an approx. constant temp. near to the b. p. 
of the liquid until the titanium oxide is pptd., while any iron compound in the soln. is 
maintained in the ferrous state, and sepg. the oxide from the mother liquor and residue, 
substantially as described. 

Preparation of titanium hydroxide. JosEPH BLUMENFELD. U. S. 1,504,672, 
Aug. 12, 1924. The prepn. of titanium oxide or hydroxide by hydrolytic precipitation 
which comprises diffusing titanium from one soln. into another under the action of 
differential concn. and temp., and allowing the diffusion action to continue for several 
minutes before mixing the soln, 
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Method of preparing siliceous material. Francis X. Govers. U. S. 1,504,549, 
Aug. 12, 1924. The method of prepg. silicic acid, which comprises forming a jelly- 
like mass of colloidal silicic acid, drying the mass with the impurities therein until it 
will no longer revert to its prior gelatinous colloidal form in the presence of water, 
washing the dried material and again drying it. 

Process for manufacturing oxide of white antimony. ANTONIN 
Germor. U.S. 1,504,685, Aug. 12,1924. A process for making pure 
Sb.O; suitable for the manuf. of paints and free from higher oxides, 
comprising blowing an oxygen contg. gas into a bath of molten 
antimony which is held in a closed chamber, and collecting the thus 
= “* formed clouds of oxide of antimony in receiving chambers. 

Purifying china clay. L. A. HoLpEN. Brit. 214,699, Jan. 19, 1923. To remove 
brown coloration from china clay it is suspended in a soln. of Na sulfide or other alk. 
sulfide and dil. HsSO; is then added until the mixt. is nearly neutral. After 5 or 6 hrs. 
more H2SO; is added to dissolve out the FeS formed and ppt. the clay, which is then 
repeatedly washed with H,O. The last washing may contain sufficient Ca(OH): to 
neutralize acidity. (Gx) 


General 


Physical properties of materials. I. Strengths and related properties of metals 
and wood. Bureau of Standards, Circular No. 101.—The cire. represents a compilation 
of the most probable values, from a testing engineer’s viewpoint, for the tensile, com- 
pressive, and shearing strength; ductility; modulus of elasticity; and other related 
properties of pure metals and their alloys, and of wood. In addn. to these, and when- 
ever the existing data warranted, the circular gives the properties of metals at elevated 
temps. and their fatigue and impact properties. Values for other phys. props. include 
those for sp. gr., m. p., and the coeff. of expansion. Properties and uses of less com- 
monly used metals are described briefly. Graphical representation is used in many 
cases to show the effect of ht. treatment, temp., and other conditions on the properties 
of a mat. References to the sources are given for all values in the circular. These 
include the exptl. results published in Amer. and European tech. periodicals, the specif. 
of tech. societies and of Govt. departments and unpublished results of the Bur. of Stand. | 

Heres: 

Researches on the theory of fine grinding. GkrorrREY MarmTin, CuHas. E. BLYTH 
AND Haroip ToncuE. Trans. Ceram. Soc. (Eng.), 23, 61-120(1923-4).—The research 
was carried out in the lab. of the Brit. Port. Cement Assn. with the financial assis- 
tance of the Privy Council for Financial and Indus. Research. ‘The work was part of a 
program extending over 2!/. yrs. The raw mat. was crushed sand and the grinding ma- 
chine was an 18”x 18” exptl. tube mill. The treatment of the data is highly mathematical. 
Briefly stated, it was found that the growth of the number of particles with decrease of 
diam. follows the law by which money grows at compd. interest. The law is probably 
the expression of the fact that crystals have a definite and fixed structure and consequently 
break up in the same regular and definite manner all down the scale of magnitude. 
Thus each set of particles breaks down in the same way so that the product (number 
of particles) produced by the breaking down of a small particle is, if sufficiently magni- 
fied, merely an image of the product produced by the breaking down of a large particle. 
Thus if sand of mean diam. d breaks down to give 2 particles of mean diam. d then each 
particle of d will break down to give 2 particles of an equidistant mean diam. d, and each 
particle of diam. d, will in turn break down to give 2 particles of an equidistant mean 
diam. d;, etc. Hek ss: 

Rotary steam boiler. WumINTERMEYER. Feuerungstech., 12 [15], 127; [16], 137 
(1924).—Describes the ‘‘atmos”’ superpress. boiler operg. under a press, of from 750- 
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900 Ibs. per sq. in. which shows remarkable efficiency in opern. The shell is a seamless 
or welded tube rotating on its axis at about 300 r.p.m. which ensures absolutely uniform 
htg. throughout and obviates dangers arising from unequal expansion and contraction 
of the parts. The feed water is introduced in the center of one end and the steam taken 
off at the center of the opposite end. Another type has a stationary shell with internal 
horizontal paddles which in rotating carry the water around the circumference of the 
shell. Sketches show in detail methods used for automatically keeping the water level 
constant and an arrangement of safety check valves which instantly seal the in- and outlet 
in the event of the shell exploding. One of these boilers has been operating in a sugar 
refinery in Sweden for 2 yrs. with marked success. eA We 
Natural steam wells in Larderello. Oxrassa. Fewerungstech., 12 [18], 149; 
[19], 157(1924).—Describes the harnessing of these natural steam wells in Italy for 
elec. power and light purposes. F. A. W. 
Annual report of H. M., Chief Inspector of Factories and Workshops for the year 
1923. Jour. Soc. Chem. Ind., 43, 771-3(1924).—Lead poisoning. In 1923 there were 
11 deaths in potteries, and 5 not fatal cases in vitreous enameling shops. Manganese 
poisoning. ‘The first definite cases of manganese poisoning in England are recorded 
this year. Natural lighting of factories. A new method of giving a good daylight 
illumination toward the cente1 of wide buildings depends on refraction. ‘The light is 
thrown horizontally across the room, no matter in what direction it falls on the outside 
of the windows, by means of “‘prismatic glass,” the surface of which is ridged vertically 
at angles of 30° or 45° or 60°. liens Leos 
The making and burning of glazed ware. ANon. Brit. Clayworker, 33, 98-9 
(1924).—The prepn. of glazes for whiteware, hard glazes, soft glazes and colorless glazes 
on white bodies are described. Tis Ge S, 
International conference, applied mechanics. Jour. Soc. Chem. Ind.—The first 
International Conference of Applied Mechanics was held at Delft, Holland, April 22. 
The sections were elasticity, mathematics, and hydro-dynamics. Among other papers 
Griffith illusd. his theory of rupture by expts. on vitreous silica fibres; Prandtl treated 
of problems arising from plastic deformation; Haigh studied rupture through fatigue 
from the standpoint of thermodynamics. The next conference will be at Zurich, 
Switzerland, in 1926. lek dhe ay 
Unfair competition. Jour. Soc. Chem. Ind., 43, 767(1924).—The federation of 
Brit. Indus. has set up a Comm. to consider the subject and to draw up recommenda- 
tions to the Govt. with a view to consideration by Experts of the Economic Comm. of 
the League of Nations at Geneva in reference to the revised text of draft Articles of 
Convention on Unfair Competition. (5 Eas bf Roy 
Manufacture of ceramic wares (Union of So. Africa). JoHN Apams. So. 4f. 
Jour. Indus., 1, 763-75(1918).—The subject ably discussed under the foll. headings: 
classification; principles of manuf.; historical sketch; present time, bricks, floor tiles 
and roofing tiles; fire clay, stoneware and silica goods; general earthenware and glazed 
tiling; future development. ‘The article concludes with a bibliography. O. P. R. O. 
Building materials (British Columbia). ANon. Rept. of the Minister of Mines, 
(1923).—Total output of structural mat. amtd. to $2,809,292—mostly from the Coast 
District. Excellent building-stone is found in abundance all over the Province and 
there are several well-equipped quarries along the coast; production of 1923. The sale 
of red brick in 1923 about 7800 M;; the price varying from $12 to $16 a thousand. There 
is but one company producing fire brick at Clayburn. The manuf. of lime is small, 
but an increased demand for crushed rock and gravel, OPP RaOy 
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Abrasives 


Manufacturing an artificial abrasive. ANon. Chem. Met. Eng., 31, 501-3(1924).— 
The manuf. of carborundum is described. Coke, sand, salt and sawdust are charged 
into a U-shaped elec. fur. A core of graphite through the center of the charge carries 
the current. After 36 hrs. the charge is cooled and sorted. There is a top crust of 
unconverted charge, an intermediate layer of partly converted mix. known as firesand, 


1The abbreviation (C. A.) at the end of an abstract indicates that the abstract was secured from 
the Editor of Chemical Abstracts by coéperative agreement. 
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and inside, the pure carborundum. The large chunks of carborundum are crushed in 
pan crushers, digested with acid to remove harmful ingredients, washed, dried, and 
sized into 21 grades. M. E. M. 

Making vitrified abrasive wheels. ANon. Chem. Met. Eng., 31, 531-3(1924).— 
Describes the manuf. of carborundum grinding wheels. Two methods are used: wet 
process and dry press. In the latter, the carborundum particles are tumbled in barrels 
with the bonding mat. for several hours. Water is then added till the mix has the 
consistency of molding sand. The wheels are pressed in steel molds by hydraulic presses 
and dried for several days before firing. In the wet process, the mats. are mixed with 
water to a thin paste, stirring for many hours. The stirrer is designed to eliminate 
admixture of air bubbles. The mix is transferred to metal molds lined with heavy paper, 
and worked by hand to eliminate air bubbles, then dried. The wheels are fired in down- 
draft, coal fired kilns in fire clay saggers. The firing cycle is 2 weeks. The fired 
wheels must next be dressed to size, and balanced before their final inspection. 

Manufacture of artificial abrasives in the electric furnace. C. J. BROCKBANK. 
Birmingham Metallurgical Soc. Jour., 7, 551-9(1924).—This article discusses the early 
history, manuf. and finishing of silicon carbide; aluminous abrasives or artificial corundum 
and manufacturing costs. It is illustrated and contains tables of analyses. O.P.R.O. 

PATENT 

Polishing wheel. CLARENCE R. Kinc. U. S. 1,507,836, 
Sept. 9, 1924. An abrasive article comprising a resilient cushion- 
ing body and spaced teeth of bonded abrasive grains united 
therewith. 


Art 


Color measurement with Lambert’s mirror. HEINRICH 
TriLtuicuw. Farben-Ztg.,28, 1601—-2(1923).—A very brief biography 
of Johann Heinrich Lambert (1728-1777), with a description of his mirror, which consists 
of a plane parallel glass plate set vertically across the center of a horizontal plate equally 
illuminated on all parts. Colored cards placed on the horizontal plate on opposite sides 
of the plane parallel glass will show varying degrees of transmission and reflection 
depending on the angle of observation of the glass. Expts. with this mirror on some 
of the colors making up Ostwald’s color circles, show that it can be used for demonstrat- 
ing color mixing, complementary colors, etc., and for the measurement of colors. 

F. A. W. (C. A.) 





PATENT 
Manufacture of cement, burned lime, etc., in electricfurnace. T.A.F. HOLMGREN. 
Swed. 50,536, Jan. 4, 1922. The raw materials are crushed into suitable grain sizes, 
mixed and fed into an elec. furnace. The heat is produced in one or more zones by a. c. 
which is applied through one or more circuits with phase-differences like 360° divided 
by the no. of circuits. Gas is drawn or forced through the furnace in opposite direction 
of the materials. (CAD 


Cement, Lime and Plaster 


How silica cement is made. P. H. Junc. Chem. Met. Eng., 31, 465—7(1924).— 
Silica cement is used for laying silica brick. It is made from crushed silica bats and a 
high quality plastic clay in the ratio of about three to one. Crushed ganister is some- 
times added, but is unnecessary. The clay used must be low in iron and alkalis. A 
typical anal. is given. The raw mat. may be crushed sep., then mixed and ground, or 
mixed, then crushed and ground. ‘The lst method is preferable. The mixt. is generally 
ground in ring roll pulverizers, and screened on inclined screens. If too fine a screen 
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is used, there is a tendency for the silica and clay to sep. The 3 most important tests 
for the finished product are fineness, fusion point and plasticity. M. EF. M. 


Concrete factory chimneys. S. African Jour. of Indus., 7, 503(1924).—A new 
method of constructing factory chimneys in concrete depends on the use of hard burnt 
tile and steel reinforcement in the shape of vertical bars and horizontal rings. The 
tile form the inner and outer walls and serve as permanent molds for the concrete. 
Being of comparatively small size, the tile also ensure that the concrete is placed care- 
fully in small quantities, while the steel reinforcement gives resist. to wind-pressure 
and to cracking through temp. changes. In bldg. a chimney in accordance with this 
method, the foundation is put in with requisite reinforcement of vertical bars extending 
upwards, and an inner and outer ring of tile are set in mortar. The annular space is 
then partly filled with concrete, the circular reinforcement rings placed in position, and 
the filling continued level with the tile. Another row of tile is then laid as before, 
and the process continued, each course breaking joint with the next, and the joints 
being afterwards pointed in the same way as brickwork. It is claimed that with careful 
workmanship this method will produce a sound structure which is safe and durable, 
calling for the minimum of repairs and giving the max. of economy and permanence. 
(London, Times Eng. Supp.) e Oney Re Os 


Sand-lime brick process. ANon. Indus. Australian and Min. Stand., 72, 296 
(1924).—The value of sand-lime brick is equally proved by means of chem., mech. and 
phys. tests. Thus they have greater resist. to crushing strain than ordinary brick, 
and are less absorbent to water, while possessing equal porosity to the air. All are 
perfectly straight and of equal size, there being no twisting, bulging, or distortion, so 
that less mortar is required to lay them, and it is easier to obtain efficient results with 
plaster because of the smooth surface given. ‘The process of manuf. is simple and can 
be carried out with unskilled labor. Mix sand intimately with 5 to 10% of thoroughly 
slaked lime, forming this into a semi-dry mass with water, passing it through a brick 
molding mach. operg. at 2 T. per sq. in. press., and then ht. for 10 hrs. in closed cylinders 
at a temp. of approx. 350°F under a steam press. of about 120 Ibs. per sq. in. Under 
these circumstances a chem. reaction takes place between part of the silica and the lime, 
resulting in the formation of hydrated calcium silicates, which bind the whole mass 
together, forming an intensely hard, close-grained and homogeneous brick which some- 
what resembles stone. The entire process can be completed, from raw mat. to finished 
brick in 24 to 36 hrs. in striking contrast to the many months of aging necessary in 
case of ordinary fired clay brick; the sand-lime method is in general cheaper, and 
has the advantage that sand occurs almost everywhere, while suitable clay does not. 
The lime should not contain the slightest trace of unslaked lime lest the brick expand, 
become distorted, weak and friable. If the lime is properly slaked, sand-lime brick is 
unquestionably superior to ordinary brick. OaP-RzO. 

Cement manufacture possibilities in crown colonies. ANoN. Bull. of Imp. Inst., 
22, 173-93(1924).—The possibilities for cement manuf. in many Brit. possessions and 
the importance of utilizing local supplies has been investigated. For this purpose a 
lab. has been established with plant necessary for (1) the mech. prepn. of large samples 
of raw cement mat., (2) the carrying out of exptl. firing trials, and (8) the testing of 
the finished cement in order to ascertain whether it conforms to the standard specif. 
The article gives an outline of the manuf. and properties of different kinds of cement, 
special attention being devoted to the charac. required in raw mat. for the several classes 
of cement used in building. This is followed by particulars relating to the possibilities 
of cement manuf. in the various Colonies and Protectorates and an acct. is given of the 
deposits so far known and the results of tests conducted at the Imp. Inst. lab. 

OxPr RG: 
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Contribution to the knowledge of the hydration process in the setting of Portland 
cement and of clinker. Hans PuLFRICH ANDG. Linck. Kolloid-Z., 34, 117-9(1924).— 
Previous observers working with a large excess of H.O have noticed during the setting 
of cement the formation of needles of a Ca silicate, then hexagonal plates of Ca alumi- 
nate, and finally the disappearance of the crystals with formation of a gel. In the hy- 
dration of clinker the hexagonal plates appear first, then the gel and crystals of Ca(OH). 
The hexagonal plates were made synthetically by melting together 3CaO and Al.O3 and 
treating with H.,O. The crystals proved to be 3CaO.Al.03.7H2O. The needles were 
also synthesized by making the tricalcium silicate by melting together CaCO; and SiOz 
and treating with H.O. They can also be prepd. by treating a 5% SiOe soln. with Ca- 
(OH): soln., warming on the water bath and letting stand for a week. On prolonged 
standing both types of crystals decompose again to form a gel. When the amt. of H,O 
added to the cement is cut down more nearly to the proportion used in practice by 
employing mixts. of glycerol and H:O in place of H,O alone for making the microscope 
slides it is found that the setting of the cement takes place without the formation of the 
needles, the reaction proceeding at once to the gel stage. It is, therefore, concluded 
that the hardening of cement is due to the formation of the gel rather than to the inter- 


locking of the needle-like crystals. Bek “Be (Cras) 
The Segni (Rome) cement plant. F. FERRARI. Cemento 20, 101-5(1923); Chimie 
et industrie, 11, 1140(1924).—A description of the plant. A. P.-C. (C. A.) 
Enamel 


Principles of enameling. I. H. F. Srarey. The Ceramist, 4, 6(1924)—The 
Ist of a series of articles for the special benefit of the man who has not had tech. train- 
ing. The methods of calcg. melted wt. and percentage loss on melting, and coeff. of 
expansion without the use of chem. symbols are shown. CAWaes 

PATENTS 

Production of a non-chipping enamel. R. Mapks. Ger. Pat. 396,752, Dec. 29, 
1922. (Jour. Soc. Chem. Ind., 43B, 788(1924).) The ground coat is applied in so 
dilute a condition that after firing it is invisible to the naked eye. ‘Thus the finished 
ware can be subjected to very considerable shocks and blows. ELSES S: 

Enamel paint. F. SCHAMBERGER. Ger. 376,569, Oil & Color Trade Jour., 66, 
1052(1924). The sap of the shells of the oil-fruit seeds 
of Anacardium occidentale or A. orientale, or a mixt. 
of both, is used, with or without addn. of drying, bind- 
ing, and hardening agents. OAPZREO: 


leods to Hlotinum | 7A, J 
Heating Llemerts: (> me yes 
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Glass 


The viscosities and surface tensions of the soda- 
lime-silica glasses at high temperatures. Part I. 
Viscosities of glasses at high temperatures. EpWaRD 
W. WASHBURN AND GEORGE REED SHELTON. Univ. 


See Ill. Eng. Expt. Station, Bull. 140, April 14, p. 8-50 
WS, (1924).—Method. ‘The method adopted was that of 


Y 


rotating cylinders, the glass being contained in an 
approx. cylindrical porcelain pot into which was dipped 

Fic. 1.—Diagram showing a hollow porcelain stirring cylinder. The latter was 
arrangement of parts of vis- rotated at a measured speed by means of a system of 
cosimeter, heating circuits, falling wts. Fora given apparatus employing a const. 
and thermocouples. height of liquid, the simplified equation (2) holds 
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Ww 
= k— 
: Ss 


the inner cylinder in the glass at S r.p.m., and ka const. of the apparatus which is detd. 
by calibration with liquids of known viscosity. Standardizing liquids. <A series of 
glasses were prepared by mixing in proper pro- 
portions: water, dextrose and confectioner’s 


, where 7 is viscosity of the liquid, W the mass of the falling wt. which rotates 
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detd. by (1) the capillary-flow method, using 
viscosimeters of the Ostwald type, (2) the fall- 
ing sphere method, using nickel-chromium steel 
balls and small drops of mercury, and (3) 
Washburn’s capillary-penetration method. The 
compns. and viscosities of the standardizing 
- liquids are given in Table 10. 












Fic. 2.—The driving mechanism. 


TABLE 10 
SUMMARY OF VISCOSITIES OF Viscous LIQUIDS 
Values in parentheses are taken from the literature 


Description Capillary Falling-sphere Value from 
of Temp., methods method curve of Fig. 7 
No. solution deg. C n log 7 n log 7 n log 9 
1 60% Sucrose 24 (0.4638) (—0.6663) 
2 60% Sucrose 0.3 (2.330) (0.3674) Aes oe 
3 80% Glucose 3.442 0.5369 
(i ge eo Natesd ES ee 3.696 0.5677 3.388 0.5299 3.43 0.535 
3.531 0.5479 
4.186 0.6218 
4 Castor oil 24.8 (6.62) (0.821) 
5 Castor oil BY foe a(S 200) (0.930) : Aes 
6 90% Glucose 35.99 1.5562 
799 [28 or 10 225 36.62 Pe50gss vOOne oe 6h2047 7. 23676. 12562 
30.50 1.5502 
7 98% Glucose 749.3 2.8747 
Geer [28° see LADY 25 Pog cae VAovD! 226i lo 764 2.883 
UI20 40 2 8010 
8 100% Glucose 5 699 3.7558 
ag) 728°" = 1.436 25 she oe. 5 314 3.7254 3 000 3.475 
D. 2ol a (232 
9 Glucose and 13 460 4.1291 
Dextrose 19 13 620 4.13842 13 440 4.1284 16 600 4.220 
25° [26° = 1.447 : 13 870 4.1418 
10 Glucose and 163 300 5.2130 
Dextrose 163.300 5.2130 
g7e° /28° = 1.470 18:9 165 900 5.2199 165 000 5.2175 1638 000 5.212 
167 600 5.2243 


The viscosities are given in poises, the poise being the tangential force per sq. cm. of 
area of either of two horizontal planes one cm. apart, one of which is fixed, while the 
other moves with unit velocity, the space being filled with the viscous liquid of unit 
viscosity. Variation of the constant k in equation (2) with the viscosity of the lqutd. 
A brass app. was used consisting of two concentric hollow brass cylinders, the inner 
cylinder rotating within the outer one on bearings. The space between was filled with 
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the liquid, and the 
const. k of the appa- 
ratus was detd. from 
the velocity attained 
by the inner cylinder, 
. actuated by falling 
wts. From the results 
it is concluded that re- 
gardless of the viscos- 
ity of the liquid em- 
ployed, the rate of 

shearing is directly 
(1500°C.) (1000°C.) proportional to the 
Fic. 10.—Models of the log 7 surface. torque, but that the 
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stirring friction viscosity as measured 
by the rotating-cylinder method is 
identical with the viscosity as mea- 
sured by capillary or by falling-sphere 
methods, only as long as the viscosity 
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ratus. The value of & varied from KAZAAAMIAW DY, 
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ity of the liquid. The caution is a LELES BEETS VV/ 
added that in measuring the viscosi- - aa aaa Codrdinnates A 
ties of very viscous liquids by the y Liles VIN Sit, = 702 a 
rotating-cylinder method it is advis- 7 ahs e 
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able to standardize the apparatus 0 Ng? = = < 3 
with a series of liquids of known Fic. 12.—Log isokoms at 900°C. 


viscosities, covering the range desired. 
Calibration of porcelain pots and stirrers. For each standardizing liquid, placed in a 
porcelain pot with stirrer in position, the straight line relationship between different 
falling wts. and the corresponding 
20,0 r.p.m. values were determined. The 
logarithms of the values of the slopes 
W/r.p.m. were plotted against the 
LLL logarithms of the corresponding vis- 
AAA 0 == Set = ° 
we cosities of the standardizing liquids. 
By detg. the values of W/r.p.m. for 
any unknown liquid, the viscosities can 


caw J 
aS a ee then be obtained from the curve. 
I mY mY ANON . oe Pee, 
LP RATALARYIAZLA Viscosities of the soda-lime-silica glasses. 
BETS ADV LP 00 By mixing three stock glasses of known 
==——-) ) ee compn. the following glasses were ob- 
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EEeyY type Cobrdinotes 
ON DY i of Point P: Chem. analyses of the stock glasses 
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BY tan a MgO /3/ OO. and of two mixtures indicated the slight 
SUSANNA, \i 


50 2 
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AK variations in compn. due to melting. 
S All the glasses contained small quantities 
Fic. 13.—Log isokoms at 1000°C. of alumina, less than 1% in most cases. 
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» TABLE 15 


COMPOSITIONS OF GLASSES INVESTIGATED 


Per cent of weight 
OS a 





Glass no. SiOz NazO CaO 
1 49.7 50.3 
2 82.6 17.4 
=) 70.0 30.0 
4 60.0 40.0 ae, 
5 - 63.0 13.6 23.4 
6 60.5 20.0 19.5 
ve 65 oles 21.9 10.0 
8 70.0 20.0 10.0 
9 54.25 38.0 Sele 
10 70.0 10.0 20.0 
12 12.25 15.1 12.1 
13 73.5 16.5 TORO 
14 73.0 12.0 15.0 
15 67.5 15.5 17.0 
16 64.95 19.3 15.75 
A? 60.0 30.0 10.0 


Results. From the values of log 7 obtained at definite temps. between 750° and 1500° 
C, curves were drawn from which the viscosities at round temp. intervals were inter- 
polated. 








TABLE 17 
VISCOSITIES OF GLASSES INVESTIGATED 


Values at round temperature intervals. Interpolated from the log 7 curves (Fig. 8) 


— ——__—___—_——Glass number——_—__—__—___ 
1 2 3 4 5 








deg (CS Se =e eee Ce ee 
log 7 n X 10-3 logy » X 1073 loz 9 X 10-% logy a7 X 107%: log g  X 1078 

1500 2.330 0.214 1.580 0.038 0.91 0.0081 1.19 0.0155 
1475 2.404 0.254 1.660 0,046 1.000 0.010 1. 27 0.0186 
1450 2.478 0.30 1.735 0.0544 1.085 0.012 1.35 0.0224 
1425 2.560 0.36 1.810 0.064, 1.170 0.015 1.43 0.027 
1400 2.638 0.434 1.887 0.077 126 0.018 1.510 0.0324 
1375 2.730 0.54 1.960 0.091 1.348 0.022 1.600 0.040 
1350 2.835 0.684 2.037 0.11 1.440 0.0275 1.690 0.049 
1325 2.945 0.88 Pie ANG be 0.13 1.535 0.034 1.795 0.0624 
1300 3.070 1.2 2.205 0.16 1.630 0.043 1.913 0.082 
1275 3.209 1.6 2.300 0.20 1.735 0.054 2.055 O.1ls 
1250 3.355 2.26 2.403 0.25 1.840 0.069 2,223 0.17 
1225 3.515 one 2.507 0.32 1.945 0.088 2.415 0.26 
1200 0.93 0.0085 3.690 4.9 2.620 0.42 2.050 0.11 2.630 0.43 
1175 0.985 0.0097 3.880 7.6 2.739 0.54 2.160 0.145 2.880 0.76 
1150 1.040 0.011 4.085 12 2.860 0.725 2.270 0.186 3.150 1.4 
1125 1.100 0.0125 4.290 19.5 2.980 0.955 2.385 0,24 3.450 2.8 
1100 1.167 0.015 4.500 31.5 3.104 1.3 2.500 0.31é 3.770 5.9 
Oso 1.250 0.018 3.235 VAa 2.627 0.424 4.115 13 
1050 1.350 0.0224 3.367 Ze 2.758 0.57 4.450 28 
1025 1.477 0.030 3.500 S} dle 2.895 0.785 4.800 63 
1000 1.620 0.042 5.4 250 3.640 4.36 3.040 1.1 5.165 146 

975.- -1-780 0.060 3.795 6.24 3.196 1.6 5.55 

950 1.950 0.089 3.950 8.9 3.350 2.2 

925" 2.130 0.135 4.120 13 3.515 3.3 

900 2.320 0.21 4.300 20 3.683 4.8 

875 4.500 31.6 3.865 of Se 

850 4.700 50 4.055 11 
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1500 
1475 
1450 
1425 
1400 
1375 
1350 
1325 
1300 
1275 
1250 
1225 
1200 
1175 
1150 
1125 
1100 
1075 
1050 
1025 
1000 

975 

950 

925 

900 

875 

850 

825 

800 

775 


Temp., 


deg. 
©: 
1500 
1475 
1450 
1425 
1400 
1375 
1350 
1325 
1300 
1275 
1250 
1225 
1200 
1175 
1150 
1125 
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TABLE No. 17 (Continued) 








Glass number 











See eee 
logn » X 10-3 logn 7 X 10-3 
4.910 81 4.275.- 19 
5.140 140 4.515 33 
5.380 240 
5.630 430 
— GG lass number 
6 7 8 9 10 
—— SS a a 
log 7 n X 10-3 log n n X 10-3 logy x» X 1073 logy Ro xXal0=33 lon ane OS 
0.93 0.0085 1.441 0.027, 1.580 0.038 1.770 0.059 | 
1.030 OS011 see o27 0.034 1.660 0,046 1.865 0.073 
1.126 0.013 1.620 0.042 1.753 0.0566 1.960 0.091 - 
1.224 OF 017710 OF 05155 al847, 0.070 2.007 0.100 
1.323 0.021 1.800 0.063 1.940 0.087 0.88 0.0076 2.160 0.145 
1.427 0.027 1.890 0.0776 2.035 0.11 0.965 0.0092 2.220 0.166 
1.515 0.033 1.978 0.095 2.130 0.135 1.050 0.011 2.3880 0.24 
1.612 0.041 2.065 0.116 27230 0.17 1.140 0.014 2.502 0.32 
1.708 0.051” <25160 0.145 2.330 0.214 1.230 0.017 2.640 0.436 
1.814 0.065 2.258 0.18 2.437 0.27 1.330 0.0214 2.810 0.646 
1.905 0.080 2.360 0.23 2.545 0.35 1.430 0.027 3.040 ial 
2.015 0.10 2.470 0.295 2.660 0.46 1.540 0.0346 3.3875 2.4 
2.143 0.14 2.587 0.386 BE TLE 0.60 1.645 0.044 3.840 6.9 
2ealo Or 2d 2.715 Ono? 2.900 0.794 1.757 0.057 4.315 21 
2.560 0.36 2.860 0.725 3.030 1.1 1.870 0.074 4.760 57.5 
3.000 1.0 3.000 10 3.165 1.46 1.995 0.099 5.240 174 
3.53 3.4 3.140 1.4 3.306 250) 2.130 0.135 5.79 620 
3.98 9.55 3.290 1.95 3.455 2.86 2.395 0.25 
4.34 22 3.450 2.8 3.603 4.0 2.700 0.50 
4.65 45 3.603 4.0 3.765 5.8 3.050 ibaa 
4.95 89 3.765 5.8 3.930 8.5 3.415 2.6 
Se 2a LTO 3.935 8.6 4.103 —12%6 3.795 6.24 
5.51 324. 4.100 12.6 4.284 19 4.200 16 
4.2705) NSi6 4.477 30 4.835 68.4 
4.445 28 4.685 48.4 (6.05) 1lloe.o 
4.622 42 4.910 81 
4.800 63 Ono Zeal oes 
5.000 100 5.370) -234. 
5.185 150 5.630 430 
5.390 24s. 
pa SS Glass number ———_—_—_——— 
12 13 16 17 
SSN a Ea En 
log n 7 X 10-3 logy » X 10-3 logy 7 X 10-3 logn y X 10-3 log» 7 X 1073 logn n X1073 
1562722020422" 12680) 2020487 27435 20227 6 aoe 0.037 1.41 0.026 1.08 0.012 
1.742 0.055 1.805 0.064 2.52 0.383 1.650 0.044 1.49 ORO3T ART S001 
1.856 0.072. 1.930 - 0.085 2.62 ~0°42°-1.735. 0.054 “8257 0.037 1.26 0.018 
1.970 0.093 2.060. O:115 2.71 0.51 1.823 0.0665: 1.66 0.046 1.85 0.022%, 
2.090 -°0.12>  2:.180:. 0.15" 27805 0: 64:'.-1.910 © <0.,081) 915750 005671'24457 0.028 
2.210 0.16 2.310 0.204 2.900 0.794 2.000 0.10 1.840 0.069 1.535 0.034 
2-330 0.214" °2,440 © "0.2753. 000" 1.0) -2:098'-- 021265 1.2930) 00851-6255 ..0..042 
254450528 255705 02372, 8209 1 2 9 022,200 Fs OF 16-2 0205 OP LOS ie ome nO 
2556020: 36> 12700 2 0750-73 1901.55 9223205 OF 1 21205 Onloee Ll S05E 07064 
2.680048 ~22840:- 0°69! 3.300" 2.0. 2.450) 9 OU28) 92.225: SOF ie 1.897.020.0779 
2.794.~ 0.62) $2.980-- 01955 3.420% 2.6 122.590. 2.0539) 222331 35022171) 994 20., 0986 
2910: O81 3 LYS) 138i 8. 560 38 (6728 2 70 02045 ee 24 oO tOse See 0 GomnO slo 
Bini ea Rak 3;260°> 158 3 s710" 75, T2890) O76. 2 0SOn Osaoer at SOO ae 
3.160 1.45 $7405) Pe2e bates uO LOS alo) OL aera 2 Lot, OF 5252-277 2 O59. 
3.293 1.96 3.550 3.55 4.140 14 Sool OmmelaG 2.860 0.724 2.375 0.24 
3.439 9°27 3.700. 5.0 4.4380 27 3.380 2.4 3 000) 210% 2.47702 0730 
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——_ Glass num ber—-—H-——_—_—_—_—_—. 
Temp., 12 13! 14 15 16 17 
deg. IN oe NS SS SS ae eee 
log 7» » X 10-3 logy 7» X10-%logn 7 X10-%logn » X 10-3 logn n X 10-3 logy n X1073 





1100 3.590 3.9 3:850- 7.1 4.8 63 3.555 3.6 3.150 1.4 2.580 0.38 
1075 3.760 5.75 4.000 10 3.750 5.6 3.310 2.04 

1050 3.942 8.75 4.147 14 394071 8.07 3.480 3.0 

1025 4.145 14 4.250 18 4.145 14 3.670 4.7 

1000 4.365 23 4.460 29 4.370 23.4 Sigtetshl) Yreka GlaYI AR SOF: 
975 4.630 42.6 4.615 41 4.605 40 4.105 13 

950 4.900 79 4.770 59 4.875 75 4.360 23 

925 5.180 150 4.927 84.5 5.170 150 4.630 42.6 

900 5.460 290 5.090 120 5.500 316 4.920 83 (3.5) 3.16 
875 5.760 575 5.250 180 5.250 180 

850 5.410 260 5.625 420 

825 5.575 376 

800 5.73 540 


Graphic representation of results. Isothermal space models were constructed, showing 
the variations in viscosity with compn. at temps. of 1500°, 1400°, 1300°, 1200°, 1100°, 
1000° and 900°C. ‘The contour lines 
connect the compns. which have the 
‘same value of log 7 at the given temp., 
as in Fig. 10. The contour lines were 
then projected on the triaxial compn. uh 
field, giving the Figs. 12-18. The term LAVA & 
tsokom is suggested for identical values 

of n, z. e., for the glasses having differ- 

ent compns. but the same viscosity at 

the same temp. Interpolation from the 
triaxial diagrams. ‘The viscosities of 

a glass as P at any given temps. can bs 
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ATT ASL a) 
be obtained by plotting the values of ASS wae i oe PRONE 
log » against the corresponding values DiS 


AES 


VSVIN 
of temp., detd. from the triaxial dia- & OO Seema : Ye. 


grams. From the curve the value of “Srgo S S 


~ log 7 for the temp. in question is read Fic. see isokoms. at 1100°C. 
and converted to the antilog, giving 





the viscosity in poises. Accuracy and 
0 precision of results. Above 1000 poises 
the results are probably accurate within 
20% and below 1000 poises within 
10%. The precision is probably 5% 
or better. Influence of dissolved carbon 
dioxide. ‘The viscosities of glass No. 9 
fs after being melted in a vacuum fur- 
ASS So 0 nace until evolution of CO: had ceased, 
LS ee = : were compared with the results ob- 
BREERS SON tained on the glass treated in the 


AL OCU SS TAS ordinary manner. ‘The changes in vis- 
ALATA ALKRALSSA A : a ee 
cof TAO we LEFT ODO cosity were within the exptl. error. 


PALS I) Sceppejrcres LN : 
kes Influence of alumina. 5% of AlO; was 


FEES LO ALY. Waa ATTAIN OS Foi P: 
2 RO BO Pee hae hos {\ dissolved in glass No. 12, giving it a 
ota y Z O68 OO hei 7» total content of 6% Als. In general 
Se S S 8 S the addition of alumina caused an 
Fic. 15.—Log isokoms at 1200°C. increase in viscosity, the max. increase 
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Fic. 16.—Log isokoms at 1300°C. 
tained in a platinum wire resistance 
furnace. The telescope of a cathetom- 
eter was focussed on a point at the 
lower end of the spring and a reading 
taken. The molten glass was then 
raised until the surface just touched 
the lower edge of the cylinder. The 
cylinder was immediately pulled into 
the liquid by the capillary forces. At 
equilibrium another reading was taken. 
From these readings, the dimensions 
of the cylinder, the density of the 
liquid, and the calibration const. of 
the spring, the surface tension of the 
liquid was caled. Assuming that the 
angle of contact between molten glass ~ 
and platinum is zero, due to the wetting 
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occurring at 1100°, namely an increase 
from 4000 poises for the alumina free 
glass, to 8000 poises for the glass contg. 
6%. Towards 1300° and above the 
increase in viscosity diminishes, and 
at 960° the viscosity curves cross. 
Part II. Surface tensions of glasses 
at high temperatures. EpwarpW. 
WASHBURN AND EARL E. Lipman. Jdid., 
pp. 53-71.—Dipping cylinder method. 
Due to the high viscosities of the molten 
glasses, the only method found to 
apply was the following modification 
of Wilhelmy’s method. A platinum 
cylinder suspended on a platinum wire 
from a Jolly spring was hung above 
the surface of the molten glass con- 
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of the platinum by glass, equation (7) 

may be simplified to give equation 
kgE hdgw 1 

9): a 7); 

ee oL 2) meee 


( k ae (9), 





Ss 





dS ES 2 
where 7 is surface tension, k the mass 
necessary to elongate the spring by a 
unit quantity, k’L’ the true circum- 
ference of the cylinder, L’ being the 
measured (apparent) circumference 
and k’ aconst. for the metal detd. from 


* tension—benzene and water, d the den- 
sity of the glass, w the thickness of the 
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cylinder, E the elongation of the spring, # the 
depth of the cylinder in the glass, and g the 
acceleration due to gravity. In the present 
method of operating # is equal to E. Due to 
the expansion of the platinum at the high 
temps. a coeff. of linear thermal expansion of 
0.00001 was allowed. Density of glasses at high 
temperatures. The data detd. by S. H. Li 
(‘Densities of the Soda Lime Glasses at High 
Temperature,’’ Bachelor’s Thesis, Univ. of IIl., 
1922) were used. A solid platinum sphere was 
substituted for the platinum cylinder, and 
submerged in the molten glass. 

Surface tension of soda-lime-silica glasses. 
The results are given in Table 24, for surface 
tension measurements (dynes per cm.) made at 
two temps., 1206° and 1454°C. Solid models 
were made to correspond to the data, and 
1soepitatic lines (lines of equal surface tension) 
were drawn on the model. These lines were 
then projected on the compn. triaxials giving 
Figs. 24 and 25. 


TABLE 23 
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Fic. 22.—Furnace and apparatus for 
measuring the surface tension of glass 
at high temperatures. 


DENSITY (IN AIR) OF GLASSES AT 1206°C AND 1454°C 


Glass No. Density, 1206°C Density, 1454°C 
2 2.19 2.15 
3 2.42 2.41 
4 2.28 2.35 
9) 2.61 2.59 
6 2.46 2.41 
7 2.31 2.26 
8 2.26 2.20 
9 2.26 2.28 

10 2.31 2.23 

12 2.28 © 2.23 

13 2.31 2.28 

15 2.48 2.45 

16 2.40 2.438 
TABLE 24 


SURFACE [TENSION READINGS WITH SODA-LIME-SILICA GLASSES 


Surface tension, 


1B, dynes per cm. 
Glass -o——— ————. vay. 
No. 1206°C 1454°C 1206°C 1454°C Ai 
2 ARG: 2.438 es 153.7 a, 
3 2.526 2.296 164.0 148.8 0.061 
4 2.442 2.358 156.1 153 .6 0.010 
5 2.472 2.404 164.1 158.7 0.022 
6 2.450 2.422 159.6 128.0 0.013 
a 2.339 2.285 150.0 145.9 0.0165 
8 2.410 2.212 153.6 140.4 0.054 - 
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TABLE 24 (Continued) 


Surface tension, 





M dD dynes per Sue Ay 
Glass OO a SS = 
No. 1206°C 1454°C 1206°C 1454°C At 
9 2.596 2.411 165.4 153.7 0.047 
10 2.516 2.452 164.0 156.4 0.031 
12 Sion 2.384 cae 151.6 0.030 
13 2.552 2.464 166; 95% 159.4 0.030 
15 2.406 2.246 158.7 145.4 0.0546 
16 2.319 2.139 150.1 138.6 0.0465 


Application of method when density of liquid is not known. After taking the reading 
A of the cylinder before immersion, and the reading B; on immersion in the glass due to 
surface tension, another reading Be is 
taken after the furnace has been raised 
or lowered a known amount. In the 
modified equation (13), 
2Qy kE 
q g kR/L’(1 +t X 1075) 
= wh(l +t X 10-5) 

for the reading B,, E = h = A—B,, for 
‘the reading B,, EK = A—B,, andh =A 
— B, + H (plus sign if furnace is raised, 
minus if it is lowered). Substituting 
DIANA WANAVAY) these values, and obtaining an equation 
LS po L A for each reading B; and Bo, and equating 
COLO TNKININININININ, “22 34, NIN7R, them, d is eliminated, giving equation 
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The results by this method compare 
favorably with those obtained by the 
first method. Temperature coefficient. 
The temp. coeffs. are given in the last 
column of Table 24. They vary be- «(000064 Xe, 
tween 0.02 and 0.04% per degree C. BE XIII NIN 
Surface tension on glass No. 16 was 
measured at intermediate temps. with in OBER 0 
the ae results: Se Lois2; eee” ae GEIS INNS 
140.0, 1356° 143.7, 1314° 146.3, 1289 AYK Ls CA 
148.2, 1248° 149.4, 1206° 150.1. By WR STLCASAN, EDM NL 


(| CSOD 
the use of the temp. coefficients the AN AUN ALG EEE L/\/\E\ 
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AX K KA 
: : KKK KKK AKA tigen? ODe 
temp. between 1206° and 1454°C. I AVAVAN, ANA AVAWAN NAVAN AVAVAVAVAVAVA 


LN. eae 5 = 
The use of alumina in glass. Fic. 25.—Isoepitatic lines at 1206°C. 
R. R. Suivery. The Ceramist, 4, 
82(1924).—A summary of modern views of the influence of this reagent is given as 
follows: (1) Reduces the soly. more than lime, (2) Reduces thermal expansion of glass 
more than lime or magnesia, (8) Alumina aids in preventing devitrification, (4) Reduces 
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annealing temps., (5) Alumina assists in reducing m. p. in some glasses, (6) Increases 
luster, (7) Reduces the tendency of soda-lime glasses to scum, (8) Successfully resists 
failure due to sudden changes in temp. (9) It is reported that it reduces the breaking of 
ware during finishing. Ina number of glasses analyzed it has been found that less than 
5% lime combined with 2% alumina, a normal silica content and as much as 20% soda 
gives a very insol. glass. Cy wep, 

The manufacture and uses of fused silica glassware. Srarr Articye. The 
Ceramist, 4, 41(1924).—A briefly descriptive article of the history of the manuf. of 
wares of this type and description of the process used. Comparison of the properties 
of fused silica and hard porcelain is given as follows: bs 


Fused silica Hard porcelain 
Specific gravity 2.10 2.3-2.5 
Tensile strength Over 700 kg. per sq. 300 kg. per sq. cm. 
| cm. 
Resistance to compression 19,800 kg. per sq. cm. 4000 kg. per sq. cm. 
Modulus of elasticity 7200 kg. per sq. cm. 8500 kg. per sq. cm. 
Average specific heat .2313 (100°-1600°) .221 (20°-400°) 
Coeff. of expansion .00000059 .00000380 
Heat conductivity .0026 Over .0025 
Melting point 1700°-—1800° About 1670° 
Softening point About 1500° About 1400° 
Elec. resist. at 727°C 400,000 ohms 170,000 ohms 
Resist. to penetration 30,000 volts with a 40,000 volts with a 
thickness of 1.2 thickness of 2.5 
min. mim. 
Dielectric constant 3.5-3.6 5.7 
Permanency as to weight High High 
Chem. resist. to H2SO, Absolute Very high 
Chem. resist. against NaOH Attacked Attacked slowly 
Permeability to ultra violet Up to approx. 180 
light u.u. Ree 
Hardness 7 according to Mohr 7 according to Mohr 
| CAWese: 


Quartz glass manufacture. Nature, 114, 516(1924).—(Physikalische Zeits., Aug. 1.) 
Gives a description of the Herberger method for producing quartz glass for therapeutic 
and other scien. purposes. "This method has been in use for the last 11 years by the 
firm of Goertz. ‘The finely divided quartz is melted in an elec. fur. in which a vacuum 
is maintained by continuous pumping until the melting process is complete. The vac- 
uum is then replaced by a gas such as carbonic acid gas under a press. of 8 to 12 atmos., 
and after a considerable time the fused quartz is allowed to cool. The result is a block 
of quartz contg. only minute air bubbles in which the air press. is as nearly as possible 
that of the atmosphere and therefore produces no elastic stresses in the material. Ac- 
cording to observations made by G. Joos and described in the same issue, quartz glass 
made in this way is as transparent in the ultra violet as rock crystal. OF-P2RAO: 

Equipment for glass pot factory. ANon. Glass Worker, 43 [48], 10(1924).— 
The Ohio Valley Clay Co. of Steubenville, O. installs new equipment. Crusher from 
the Champion Crusher Co., screens from the Tyler Screen Co., elevators and conveyors 
from Stephens-Adamson Co., Aurora, Ill. A Dressler tunnel kiln is used for firing 
and the fired blocks are trued on electrical grinding tables. Roy eMe 

- Modern methods of glassware decoration. L. Kny. Glass Worker, 43 [49], 11 
(1924); from Pottery & Glass Trades’ Benevolent Institute, England, Mar. 13, 1924.— 
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Methods of decoration are described including etching, gilding, enameling; glass cameo 
carving and cased glass. ‘Too much detail to abstract. R. J. M. 

Durability of glass and its importance to the pharmacist. W. E. S. TurNErR. 
Pharm. J., 112, 264-6(1924).—In a series of 11 samples of soda-lime glass with increasing 
amts. of CaO, the decrease in soly. upon boiling for 6 hrs. with H.O, or with 20.24% 
HCl, or for 3 hrs. with 2 N NaOH or 2 N NapCO; is shown in tables and by graph. 
The usefulness of the narcotine-HCl reagent (C. A., 18, 736; cf. Anneler, C. A.,'7, 2451; 
16, 1294) in detg. the resistance of glass to boiling H2O is pointed out. S. W. (C. A.) 

Glass as a raw material in illuminating engineering. ZScHIMMER. Glastechn.. 
Ber., 1, 73-6(1923); Chimie et industrie, 11, 930(1924).—An address on the properties 
and qualities required of glass used for illumination purposes. BSP AACA 

PATENTS 

Glass. CHARLES A. Kraus. U. S. 1,508,455, Sept. 16, 1924. A glass contg. 
lead oxide and having a coefficient of thermal expansion helow about 4.0 X 1076. 

Glass feeder. CLAUDE W. PLEUKHARP AND Harry Raynes. U. 8. 1,507,852. 
Sept. 9, 1924. The combination with a glass feeding vessel having a discharge orifice 
in its bottom of an arcuate plate having a central handle member 
and pivotally mounted on the bottom of the vessel and having slid- 
ing contact therewith and a series of spigots, each of a different 
size carried by said plate and adapted to be moved into successive 
register with the discharge orifice whereby one spigot may be sub- 
stituted for another, the plate meantime serving to cut off the flow of glass. 

Method of making green scales. WALTER GLAESER. U. S. 1,508,448, Sept. 16, 
1924. Ina method of producing green scales, the steps which consist in treating calcium 
citrate with ferric sulphate soln. and then removing the ppt. formed, then adding an 
ammonium salt removing further ppt., evapg. the 
filtrate to a strength to produce green scales and 
brushing the same onto glass. 

Apparatus for drawing sheet glass. THoMmAs B. 
CAMPBELL, JR. U. S. 1,508,049, Sept. 9, 1924. A 
sheet-glass drawing app. comprising a framework, a 
plurality of vertically reciprocating drawing frames 
adapted to intermittently grip the sheet being drawn, 
means for moving the drawing frames upwardly at 
a uniform and constant speed, means for keeping at 
least one of said frames reciprocating upwardly at all 
times, and means for causing said frames to move 
downwardly at a greater speed than during their 
upward movement. 

Glass-grinding machinery. Epwarp T. BROWN. 
U.S. 1,508,378, Sept. 9, 1924. In the art of surfacing 
glass, and wherein the glass sheet is moved in a definite 
horizontal path beneath a fixedly-positioned instru- 
mentality; a carrier for the glass-sheet and tracks 
on and between which it moves; a frame supported 
outside the tracks and extending over 
the carrier travel path; a surfacing 
unit mounted in the frame within 
spaced-apart upper and lower bear- 
ings, said unit including a surfacing 
element operating within the space below the lower bearing, and a shaft for rotating 
the surfacing element with the shaft mounted in the bearings; means for rotating the 
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shaft and including a motor supported on the frame and having operating connections 
with the shaft within the space between said bearings; and unit-supporting and surfac- 
ing element positioning means operative to produce controllable gravity-press. of the 
surfacing element on the sheet, said latter means including a rotatable adjusting element 
concentric with the shaft and positioned between the motor-operating connections and 
the lower bearing. 


Heavy Clay Products 


Mechanical handling equipment in face brick manufacture. G. L. MontcomEry. 
Chem. Met. Eng., 31, 418-6(1924).—A description of the plant of the Bradford Brick 
and Tile Co. ‘The shale, shot down with dynamite, is loaded into 5 yd. capacity cars 
by steam shovels. ‘These cars are hauled to a hopper in the top of the crusher house 
and automatically dumped. An apron feeder delivers the shale to two single roll 
crushers in series, from which it is.fed onto a belt conveyor, and carried to the top of 
the grinder house, where it is dumped into bins. From here the crushed mat. is fed by 
apron feeders to three dry pan grinders, discharged into bucket elevators, which raise 
the dust to the screening room, and dump it onto ‘‘Hummer”’ screens. ‘The fines pass 
into a bin while oversize is returned to the grinders. A disk loader beneath the bin 
delivers the dust to a belt conveyor, which dumps into a bin in the brick making build- 
ing. Dry press brick, stiff mud brick and flat tile are made, and the machines are fed 
by belt conveyors. The dry press brick are loaded by hand onto a tunnel kiln car, 
directly in front of the press. This car is moved by an elec. locomotive to the point 
where the pusher for the drier takes it. The stiff mud brick are delivered by the cutter 
to a belt conveyor, from which they are loaded onto tunnel kiln cars by hand. Im- 
perfect brick are left on the belt and dumped onto a return conveyor which returns 
them to the pug mill. Tile from the tile mach. are piled on Louden overhead carriers. 
After air drying for 24 hrs., the loaded carriers are moved over above the cars of green 
stiff mud brick, where a small quantity of tile is loaded on top of each car of brick. The 
cars are then pushed through the drier and fired in tunnel kilns. The kiln cars are 
unloaded by hand into carriers on roller conveyors, the carriers are picked up by a 
monorail crane and unloaded by hand in the store room. M. E. M. 

Brick from shale. Coll. Guardian, 128, 768(1924).—The method of mfg. brick 
from spent shale is first to crush down the shale so that it will all pass, say, a !/,-in. mesh. 
The crushed shale is then mixed with about 10% of lime. The 2 are mixed and mois- 
tened. They are put under heavy press. in presses designed specif. for this class of 
brickmaking. ‘The brick, on coming from the press, are strong enough to permit of 
their being handled and stacked onto wagons. As the wagons are being filled they are 
placed in long brick tunnels which, when full, are closed up, and steam at atmospheric 
pressure is turned in. ‘The brick are allowed to remain in the steaming tunnels for 
about 6 hrs. On withdrawal, they are fit for immediate use. ‘These brick are being 
largely used in various bldg. schemes and are giving satisfaction. (E. R. Sutcliffe, 
Manchester Guardian.) O. PLR. O. 

Makes concrete blocks from brick bats. ANon. Brick & Clay Rec., 65 ]5], 313 
(1924).—A well-known manufacturer of face and paving brick in the central West 
found by expt. that concrete blocks made from crushed brick aggregate were economical 
to manuf. and salable. ‘The bats are crushed in a jaw crusher, and screened, the tail- 
ings being returned to a pulverizer. Only 6 or 7% of the resulting aggregate is retained 
in a 3/s” screen and all passes 1/2”. One part cement and 7 parts aggregate are mixed 
for 5 mins. in a batch mixer on top of an automatic concrete block mach. The blocks 
are steam cured in tunnels at 100°F for 36 to 48 hrs. They are then sprinkled for 2 
or 3 days in the storage yard and in 10 days are ready for the market. Soh a Bed bs 

$2700 started this tile producer. Anon. Brick & Clay Rec., 65 [5], 319(1924).— 
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A novel feature of this plant is a monorail sliding door which has been developed for the 
fire box openings of the down-draft kilns. The door is composed of a fire-clay slab sup- 
ported by metal hangers which in turn are attached to rollers that run on a curved rail 
above the fire boxes. The door is very easily operated and can be kept open any desired 


distance. foes 729 8 
BOOK 


Adaptability of Tile to Hospital Requirements. Cari H. GrisTer (Industrial 
Fellow, Mellon Institute). Requisite properties of floor tile for hospital use are: 
resist. to abrasion, to absorption, to staining, to indenture, to heat and to chemicals, as 
well as a high coeff. of frictional resist. Of special note was the abrasion test. A 
leather faced wheel revolving against the tile duplicating as near as possible the wear 
of walking. Other tests were run in the usual manner. Some of the mat. tested were 
vitreous, semi-vitreous, glazed and rough paving tile, rubbers, linoleums, corks, magne- 
site compns., asphaltic compns. and marble aggregates. Of these mats., vitreous tile 
are the only ones not showing some absorption, ranking at the top in the abrasion 
test, the only group to get an “‘A”’ rating in both resistance to chem. and for non-staining 
qualities; also perfect in ht. resist. Vitreous tile showed no indentation when subjected 
to press. on a small area, yet show a high frictional resistance against slippage. From 
all tests conducted, vitreous tile lead in desirable qualities for hospital use. I. A. K. 

PATENTS 

Clay-forming die. Davis Brown. U. S. 1,508,773, Sept. 
16, 1924. In a clay forming die, a former, a finisher formed 
of corner and side sections, and means for adjustably securing 
the sections relative to the former and to each other. 

Brickmaking and like press. tet ao 
‘THOMAS -STANIEY..- Us 5,51. 510,040; ee ey 
Sept. 30, 1924. Ina brickmaking press %GA ¥ 
having a rotary mold table, a pusher horizontally reciprocated 
above the said table for transferring the blocks of molded 
material from the said table, said pusher comprising an oil : 
receptacle, a plurality of openings through the bottom of the J 
said receptacle, wicks inserted into said openings and means | sae 
for supporting the pusher above the table so that the wicks are 
maintained in contact therewith. 
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Glass-drawing apparatus. 
Davip L. SWINDELL. U.S. 1,509,183, 
Sept. 23, 1924. An app. of the class 
described comprising a straight bait 
bar, a vertically movable carriage, 
a supporting frame for the bait bar 
removably supported in the carriage 
a horizontally movable carriage, 
means thereon for automatically 
engaging the supporting frame when 
the vertically movable carriage 
brings said frame adjacent the hori- 
zontally movable carriage and 
means for moving said carriages. 

Process for the manufacture of 
hollow brick closed on all sides. 
Hans TREITEL. U.S. 1,507,219, Sept. 2, 1924. A process for the manuf. of hollow 
brick closed on all sides consisting in a hollow brick being first pressed with an open end 
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and burrs of suitable thickness on two opposite walls and then pressing the burrs 
toward one another thereby forming a closed end having the desired cross-sectional 
dimensions. A device for the manuf. of hollow brick closed on all sides AN 
consisting in combination of a mold, lateral spaces thereon, said mold sa | 
and spaces being adapted to be filled with plastic mat., a press ram Y L ae 
or plunger adapted to press the hollow brick within said mold and spaces 

with an open end and thickened walls and press-members adapted to press the pro- 
jecting thickened parts of the walls toward one another after the plunger is with- 
drawn, for the purpose of closing the open end of the brick. 











ASS 


Clay-digging machine. JAMES 
des POKORNY -./L.. So 1/509, 173. 
Sept. 238, 1924. <A device of the 
character described including a 
framework, a boom pivoted 
thereto at one end, a gang of pul- 
verizing saws rotatably mounted 
at the free end of said boom, a 
digging saw spaced from said pul- 
verizing saws, an operative mech- 
anism carried by the framework 
through which said saws may be 
driven, means for elevating and 
lowering the same, depending side 
plates carried by the boom, an endless belt moving between the side plates, said belt and 
plates forming a conveyor disposed to receive from said saws. 


Brick-molding machine. James T. Pokorny. U.S. 1,509,174, Sept. 23, 1924. In 
a molding mach., an endless belt, rollers over which the same operates, a series of molds 
carried by said belt, said rollers 
having peripheral ribs and grooves, 
the ribs of each roller fitting into the — 
grooves of adjacent rollers. In a , 7 5 CbESEUS : 
molding mach., an endless belt, rollers s¥=¥2 
over which the same operates and a 
series of molds carried by said belt - 
and formed of slightly flexible mat. 
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Refractories 


Novel experiments in casting huge glass pots prove successful. ANON. Ceram. 
Indus., 3 [3], 186(1924).—The U. S. Bur. of Stand. recently completed the drying of 
three exptl. pots having outside dimensions of 3 ft. 6 in. in height, 4 ft. 9 in. in diam. 
and a max. wall thickness of 5in. 10 T. of plaster were used in making the mold. The 
equipment available necessitated mixing and pouring 8 batches of 300 Ibs. of plaster 
each in the casting of a single section of the mold. Since the various sections had to 
be turned to the proper shape it was necessary for the set of the batches of plaster slip 
to be retarded progressively by the addn. of decreasing amts. of an organic retarder. 
The mold was cast and turned to shape on a surfacing wheel which functioned as a 
turning wheel. 11/, T. of slip were required to cast one pot and no particular diffi- 
culty was experienced in this phase of the work. A satisfactory body compn. is as 
follows: 
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Body % Grog % 
Feldspare Se ie si iescaee 4.0 TennvballagieG saeaee® 50 
‘Tenn: ball bee arG Bae: 16.0 Calcined to cone 10. 
Ky ball - 458% esos hers 9.0 Ne Caksolinicd tien ee oe 50 
N2.Cka0ht)2e2. {0 osaee 12.0 Calcined to cone 10. 
Del>Kaolin Fa es Saas 4.5 Grog Sizing: 
Gal kaolin: Site sae 4.5 10—20-mesh,...2.0.¢.¢. 20 
Fhntjcreee. ase a eee eae ys. 20-40-mesh............ 50 
Grogs 25 ea cease 50 .0 Through 40-mesh......... 30 

PD. 


Saving the surface of refractories b.’ using a refractory coating. H.M. CuristMan. 


The Ceramist, 4, 107(1924).—A refrac. coating is not identical with refrac. cement. It 


is proposed to apply a superficial coating which will reduce the erosion and corrosion 
of refrac. Neither compn. nor data are given. C.FWsP: 
Some aspects of the industrial application of refractories. M.C. Booze. The 
Ceramist, 243(1923-4).—A résumé of the charac. and uses of the principal types of 
refrac. C2AwW. 
The true specific gravity and after-expansion of lime-bonded silica brick. W. J. 
ReEs. Jour. Soc. Chem. Ind., 43, 986(1924).—-(Meeting of English Ceramic Society, 
Sept. 18 and 19.) Data are given in a graph and table for 40 brick from Great Britain 
and France. ‘There is a close relation for brick contg. 1-8% lime, between powder 
density and the extent of quartz conversion. ‘There is a close reln. for brick of fine 
and medium texture, but not for brick contg. fragments of 1/4, in. or more in diam. 
between powder density and after-expansion as detd. by the standard after-expansion 
test. ‘The powder density may, therefore, be used as an indication of the permanent 
vol. change which is likely to occur during use. The grading of raw mat. has greater 
influence on the rate of quartz conversion than variation in the source or type of the 
raw mat. itself. bs Pat a bor 
The storage of silica refractories. W. J. Rees. Jour. Soc. Chem. Ind., 43, 986 
(1924).—(Meeting of English Ceramic Society, Sept. 18 and 19.) Silica brick which 
had been kept in the open for 6 mos. spalled badly in use, while new brick of the 
same make, texture, and sp. gr. were satisfactory. The good brick had a cold crush- 
ing strength of 3000 lb. per sq. in. while the stored brick had a strength of only 2200 lb. 
per sq. in. It is found that loss in strength by exposure is in part due to a slight 
loosening of the bond by hydration and soln. in water, as well as to the phys. effect of 
frequent wetting and drying. These tests showed little or no distinction between coarse 
and fine textured brick, but in both cases the brick fired at higher temps. were more 
resist. to action by water. 1S ee Pa 
The influence of exposure on the chemical and physical properties of certain fire 
clays. W. HucIL, AND W. J. REEs. Jour. Soc. Chem. Ind., 43, 985(1924).—(Meeting 
of English Ceramic Society, Sept. 18 and 19.) Samples of 3 clays, 2 of them sandy and 
micaceous, the other fine-grained and more aluminous, were spread evenly over the 
bottoms of wooden boxes and exposed to the weather for 12 mos. Small brick were 
made from the exposed and unexposed samples. Exposure improved the working 
properties of the siliceous clays, but not materially the aluminous clay, though some 
impurities were removed. Bacteria seem to promote the decompn. of sulphides in clays, 
and possibly such decompn. may be accelerated by inoculations. HH. HS, 
Some properties of clay-sillimanite mixtures. H.S. HoutpswortH. Jour. Soc. 
Chem. Ind., 43, 985(1924).—(Meeting of English Ceramic Society, Sept. 18 and 19.) 
The commercial sillimanite used contd. 32.9% silica, 64% Al.Os, with Fe2O3 and TiO:. 
The grading ranged from 11.8% of mat. between 5-mesh and 10-mesh through inter- 


a 
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mediate grades to 18% of mat. through 200-mesh sieve. Results are summarized 
thus: Addition of sillimanite to clay decreases drying and burning shrinkages, increases 
porosity, and when 50% or more is present, increases refractoriness appreciably. A 
mixt. of 95% sillimanite with 5% ball clay has a regular coeff. expansion from 15° to 
1000°. ‘The rapid expansions of fire clays between 100 and 200°C, and 500 and 600°C, 
are reduced by the addn. of sillimanite. Chemical attack by soda-lime glasses and 
basic slag is less on mixt. contg. more than 50% sillimanite than on fire clay or mixt. 
with less sillimanite than 50%. Sillimanite bonded with 10 g. ball clay is markedly 
resistant to chem. attack. Hi; Has: 


‘ 


Whitewares 


The effect of the fineness of grain of flint and feldspar. G. H. Brown. The 
Ceramist, 4, 29(1924).—Investigation was made on the influence of fine grinding of 
flint and feldspar upon a body of the following compn.: Fla. kaolin, 35%; feldspar, 
35%; flint, 30%. The bodies were fired to cone 10 and porosity detd. Also the 
comparative effects of ball-mill grinding versus blunging bodies of the same compn. 
which were subsequently fired at cone 10. Results obtained were as follows: The 
body ground in a ball mill had a porosity of 4.96%, while the same body blunged for 
a similar period of time had a porosity of 9%. Results are summarized as follows: 
(1) The fineness of grain of commercial flints, prepd. under the same condition, is de- 
pendent somewhat upon the nature of the raw mat. from which they are produced. 
(2) Increased vitrification of a vitreous body may be secured by the use of more finely 
ground flint. (38) Increased vitrification of a vitreous body may be secured by the use 
of more finely ground feldspar. (4) The use of finely ground flint and feldspar in a body 
is conducive to some of the increase in vitrification secured by wet-grinding the flint 
and feldspar content of bodies in ball mills. (5) The substitution of a finely ground 
flint for a coarser product permits the use of a higher total flint content ina body. (6) 
Difficulties from cracking or “‘dunting” of vitreous bodies may be lessened by the use 
of a more finely ground flint or of a small propn. of extremely finely ground flint. 

: CWP. 

The china ware and porcelain industries in Germany. F.J.M.KogEnic. The 
Ceramist, 269(1923-4).—Historical and statistical, with brief reference to typical compn. 
of hard and soft porcelain. The compn. of the so-called ‘‘light ware’’ which is still in 
use is approx. as follows: Refractory clay 25%, kaolin of Halle 30%, quartz or flint 
35%, calcium carbonate 10%. The bisque is fired to about cone 3, and a glaze of the 
character as noted below is used, this melting occurring at cone 07: 


0.10K,0_ | 

0.20 Na,O 2.5 SiO, 
0.28 AlL,O 

0.38 CaO | ta een 

0.32 PbO | 


Mfg. of semi-vitreous, table, toilet and sanitary ware is growing extensively. This 
being produced with a hard (?) glaze, fired from cone 04 to cone 2. The indus. is 
centered on the Rhine River. Its importance is small as compared with the porcelain 
indus. Continuous decorating kilns are used in about 50% of the potteries. 
Or Wren: 
BOOK 
Lenox China. The Story of Walter Scott Lenox. G&rorck SANFORD HotmEs. This 
booklet gives in an interesting manner the life story of Walter Scott Lenox, and the 
history and development of the Lenox Pottery. Their process of making china is de- 
scribed in a non-technical manner. ‘The booklet is well illustrated. H. G. F. 
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Chemical stoneware. F. A. WurrakER. The Ceramist, 4, 70(1924).—The body 
is a selected blend of plastic close firing stoneware clay to which a small amt. of feld- 
spar and grit are added. ‘The clays are previously washed, blunged and filter-pressed 
at a pressure of 250 lbs. per sq. in. Non-plastic mats. are added and the mixt. is passed 
through horizontal pug mill. The prepd. clay is aged in cellars. Circular pieces up 
to 7 ft. in diam. are jiggered in plaster molds. Piping is manufd. by extruding plastic 
clay through bronze die. The assembling of parts for complicated pieces requires a 
remarkable nicety of judgment in order to insure the avoidance of strains in drying and 
firing. The drying of simple pieces is done over steam coils or in chambers heated 
with waste heat from kilns. Larger and more complicated pieces are put through 
special drying chambers where heat and humidity are carefully controlled. Ware 
is fired in a rectangular down-draft open-fire kiln of special design. "These measure 
45 x 14 ft. inside and are furnished with 6 horizontal grate furnaces on each side. 
Gas coal is used as fuel. Time of burn av. about 86 hours. Pieces of all sizes and 
thickness from 1/3” to 6” are fired together in the same kiln. ‘The ware is salted to de- 
velop a glaze. Interior surface may be coated with slip or loam glaze. The fitting and 
assembling of complicated pieces such as exhaust fans, centrifugal pumps, etc., neces- 
sitates accurate machining of the individual units after firing. This is done by 
special designed grinding tools. The total shrinkage of the ware during the process 
of manuf. is in some cases as high as 2” to the ft. All finished ware is subjected to finer 
inspection and test. ClW.2e. 

Conditions in Saxon porcelain industry. A report of the Vice-Consul, C. T. STEGER, 
furnished by the Bureau of Foreign and Domestic Commerce. The Ceramist, 275 
(1923—4).—General unfavorable situation in Saxony due to the decline of the value of 
the mark. The domestic demand is only for cheaper grades. Coarser products are 
increasing rapidly. Co Wek. 


Equipment and Apparatus 


The use of auxiliary or portable fans for watersmoking. ANon. Brick & Clay 
Rec., 65 [5], 327(1924).—Portable fans are being used to great advantage to hasten 
watersmoking and cooling of kilns. An illustration shows a fan being used in a slightly 
different manner, in that it is connected to a kiln stack by a sewer pipe connection 
set in the stack wall at an angle of about 45°. The firing time has been reduced from 
81/2 to 5 days. Pepe iH: 

Facts on the problem of electrification. James R. Downs. Brick & Clay Rec., 
65 [5], 323(1924).—The greatest hindrance to a rapid change from present methods 
to elec. drive is apparently the lack of accurate information on the power requirements 
of the different machines. A 10 ft. dry pan in a given plant requires 32 h. p. whereas 
the same sized pan in another plant grinding the same class of mat. requires from 75 
to 100 h. p. depending upon the variation in the amt. and condition of the mat. in the 
pans; d. c. motors should not be installed in clay plants. While the a. c. motor is 
the more desirable, the standard general purpose squirrel-cage type is not as satisfactory 
as that known as the high torque motor. Bearings should be made dust-proof and 
motor driving pans, pug mills and brick machines should be of the three bearing type, 
that is, with outboard bearing and sub-base, to provide for heavy overloads. Indi- 
vidual motor drive is more satisfactory than group motor drive, as friction losses in the 
latter average about 35% and the former greatly facilitates repairs. Speed regulation 
is very important to secure uniform production. ‘The cost of power varies from $1.50 
per M brick in the ganister district to $.94 per M on a plant using hard shale making 
face brick in the Pittsburgh district. A list of the equipment used in this plant is 
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given including the various sized motors. A table also gives a complete chart of pro- 
duction, power consumption and costs over a 12-mo. period. 1 Saal OPN a 
Removing ashes from radiated heat drier. Haroup Coprinc. Brick & Clay Rec., 
65 [1], 42(1924).—The device described is C.’s own idea. A very complete sketch 
accompanies the article. The equipment consists of a light overhead track rail extend- 
ing the full length of the fireman’s pit and suspended from the timbers or I-beams span- 
ning the pit and upon which the drier tracks rest, a trolley and a specially constructed 
bottom dumping bucket. Above the pit and over the ‘cooling tracks’ is a short 
length of track (about 20 ft.) hung at right angles to the pit and upon which a ‘“‘hay 
carrier’ operates. A small hand windlass attached to a post against the wall in the 
pit completes the outfit. The ash bucket has a capacity of about 20 cu. ft. and the bail 
is of such length as to place the bucket at a convenient shovelling height thus eliminat- 
ing the necessity for a chain hoist. The bucket upon being filled is moved along the 
trolley to the point beneath the “‘hay carrier’’ track, where the cable is hooked onto the 
bail and by means of the windlass, the bucket is elevated and run out over a wagon, 
thus disposing of the ashes with one shovelling. P22 D2 


A few hints on clay plant hauling equipment. B.F. TownsitEy. Brick & Clay 
Rec., 65 [1], 30(1924).—The particular type of mechanical haulage for a given plant 
depends on local conditions. Rope haulage should be employed in plants where the 
pit is located near by and the grade is above 2!/2%. If less than 2!/2% other methods 
may be resorted to with a possible saving. A 1% grade takes almost double the energy 
that is necessary to move a load on a level track. In general practice, the haulage 
capacity of a locomotive is 13 T. per ton of locomotive weight, on the level, while with 
a 1% grade this is reduced to 8 T. and with a 5% grade to 3 T. The gasoline or elec. 
type of locomotive is generally preferred to steam. The advantages of the former 
are its low first cost, which is about $750 per T., its simplicity of opern. and normal 
fuel consumption cost of about $1.00 per T. weight per day. ‘This type would accord- 
ingly be desirable in plants where requirements are for a less-than-three-ton locomotive. 
Elec. locomotives propelled by storage batteries offer a reliable, flexible and economical 
source of power. ‘The first cost per T. wt. is about $1400 and the cost to operate is 
about 10c per T. per day, and often less as the batteries are charged at night during the 
off-peak load of the plant. The proper size and type of car is another important 
factor. Standard practice dictates the use of the V-bottom, steel, side dump cars, 
where, in many instances, more efficient types could be used. Storage battery trucks 
are now being used for coal distribution, ash removal and green and fired ware trans- 
portation. Portable platforms facilitate the movement of ware. A truck of this type 
with one man can equal the capacity of from 5 to 10 men with wheelbarrows. 

PapaHe 


Development in dry pan construction. P. B. REED. Brick & Clay Rec., 65 
[5], 322(1924).—The rate of output of a dry pan depends much more upon the design 
and location of the mullers than upon the screen plate area. An older type of 9 ft. 
pan had 12 in. by 54 in. mullers, each having a wt. of 7429 lbs. The width of the screen 
plates was 18 in. and the grinding area in one revolution was 3419 sq. in. The diameter 
of the newer type of pan was reduced from 9 ft. to 8 ft. 6 in. by taking 3 in. off of the 
outside of the screen plates. The mullers were moved out 3 in. thus taking 2 in. off 
the inside of the screen plates. ‘The dimensions of the mullers were 14!/2 in. by 55 in. 
each having a wt. of 9301 lbs. "The width of the screen plates was 12 in. and the grind- 
ing area in one revolution was 5938 sq. in. It was also found that wider slots in the 
screen plates produced more fines. ‘The !/1s in. perforations were replaced with openings 
from 1/4 in. to 1/2 in. and even larger, the limit being when too great a load is placed on 
the elevator and screen due to too large a percentage of tailings being returned to the 
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pan. By selecting the correct screen openings the new 8 ft. 6 in. pan will grind from 40 
to 50 T. of 12- to 14-mesh hard fire clay dust per hr. PDoEe 


Things to remember when you buy belts. E. H. Core. Brick & Clay Rec., 65 
[5], 326(1924).—Care should be taken in choosing the proper type of belt for the pur- 
pose intended. ‘The size is also very important. When changing pulleys, the width 
should always be increased where possible, as this increases the area of belt contact 
with the pulley without increased thickness of belt. The pulleys should be kept as 
large in diameter as possible as it is most destructive to a belt to run over small pulleys. 
A new belt should be run slowly until it has adjusted itself to the stresses. Belts should 
be kept pliable by the use of a good belt dressing. Rosin is very undesirable. In 
joining a belt, laboratory tests have shown that a fastener which is designed to secure 
a firm hold on the threads of the belt is more satisfactory than rawhide lacing. 

PDH: 

The formation of kaolin at moderate depths. A. IL. Parsons. Am. Mineral., 8, 
157-62(1923).—The feldspars and feldspathoids are the principal minerals from which 
kaolin may be formed. Carbonic acid is regarded responsible for most of the kaoliniza- 
tion of surface deposits. In a kaolinized dike at the Helen Fe mine (Ont.) CO, was 
liberated by the oxidation of a large body of siderite, the Fe forming goethite. The 
source of CO, in the kaolin deposits at Huberdeau, Que., was probably a cryst. limestone 
sepd. from the kaolinized granite and gneiss by a shattered quartzite. 

BUPSHACCSAD 

Drying. Industrial drying. The apparatus and how it works. LucrEeN Buck. 
Chem. Met. Eng., 29, 626-31(1923).—The general principles of drying with air are set 
forth. There is a limit to the speed at which any material can be dried. If this limiting 
speed is exceeded, injury such as checking, warping, cracking, etc., usually results. 
Suggestions are made to designers of driers. Heat insulation is discussed. Driers 
. are classified and as.an example data are given and calens. made for a drier for coco 
fiber mats. BeRYG. AAC AD 

Self-cleaning continuous filter. ANon. Chem. Met. Eng., 29, 1198-4(1923).— 
1 illus. The ideal condition for filtration would be: (1) filtering performed by the solid 
matter in the liquid filtered; (2) the layer of this solid matter must be constantly 
removed without exposing the bare surface of the screen or filtering device; (3) the 
solid material should leave the filter with but a small % of moisture—dry if possible. 
The upper part of the filter consists of a cylinder ending in a short cone resting on bars 
placed radially inside of a shell, which rests on a saddle, permitting the escape of the 
filtrate into a surrounding basin. ‘The saddle supports the bars and its central hole 
corresponds with a hole in the center of the basin, and is closed by a conical plug operated 
by hydraulic pressure. The displacement center is continued upward into the mixer 
in which a reciprocating plunger passes up and down into the upper cylinder to the 
beginning of the short cone. ‘The functioning is explained. ‘The design allows employ- 
ment of any pressure that the shell will stand, the bars cannot become distorted, and 
there is complete absence of screens, cloth, and moving parts. WH. B(GyA>S 


Fine screening equipment—its selection and operation. F. S. Curtis. Chem. 
Met. Eng., 29, 759(1923).—Screening equipment must be adjustable. Specifications 
stated in fractions of an inch instead of in ‘‘mesh’”’ become more definite and dependable. 
The use of a screen in closed circuit with grinding equipment increases the output 
without increasing the power requirement. W. H.B(GlAG 


Equipment for difficult screening. L. H. Srurtevent. Chem. Met. Eng., 29, 
1063(1923).—A description of the vibrating screen is given, pointing out its applications 
and advantages. LAS PG. AD 

Fuel oil viscometers. W. H. HerscHEL. Chem. Met. Eng., 26, 1175(1922).— 


x or 
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After making the Couette correction (0.311 X diam.) and the kinetic energy correction 
coeff. (1.128) the equation for the normal Saybolt Furol viscometer is kinematic vis- 
cosity = 0.0220:—(2.03/t). The corresponding equation for the Redwood Admiralty 
viscometer is kinematic viscosity = 0.0239t—(0.403/t). By using the equation for the 
Saybolt Universal viscometer, kinematic viscosity = 0.00220t—(1.80/t). With the 
above, H. calcs. tables for conversion of time Saybolt Furol to Universal and Redwood 
Admiralty.. Hee bacGs A.) 

A simple thermoregulator for use with gas burners. Fr. Vixtorin. Mikrokosmos, 
17, 188—9(1924).—A simple and inexpensive thermoregulator for the control of thermo- 
stat or incubator temps. is made in a test-tube. A cork contg. a 3 mm. internal diam. 
glass tube extending 4 cm. upward from the cork is fastened inside the test-tube about 
5 cm. from the bottom. Hg fills the bottom of the test-tube and rises to the middle of 
the 3 mm. glass tube. The inlet tube leading from the illuminating gas supply passes 
through a cork in the top of the test-tube. The inner end is drawn to a long capillary 
and is cut off at an acute angle. The opening thus formed is adjusted at the proper 
height inside the 3 mm. tube so that expansion or contraction of the Hg automatically 
acts to diminish or increase the size of the opening. The illuminating gas is conducted 
from the thermoregulator to the burner by means of an exit tube through the upper 
cork. The test-tube regulator is installed in the thermostat or incubator. Minute 
details of construction are given. Rew) (CwA) 


Kilns, Furnaces, Fuels and Combustion 


Rectangular kiln bracing. Wm. Burcess. The Clay Worker, 81 [7], 669(1924).— 
One foot rise to each four ft. of width gives the longest life to kiln crowns. The crown 
- should be built in sections to facilitate repairs. Kiln crowns have lasted 12 to 14 yrs. 
without renewing any part. One section 35 ft. in length lasted 16 yrs. without repairs. 
There should be as few flues as possible in the main walls. Half circle arches on rec- 
tangular kilns are not satisfactory as they are sure to bulge on the quarters or one side 
will rise and let the other side flatten. The best crown is made of wedge brick to prop- 
erly fit the circle. As this would require special brick, wedge brick alternating with 
standards are satisfactory. Crowns should not be built with all standard brick with 
heavy mortar to keep the bed joint radial. A single 10-in. I-beam has been found 
stronger and cheaper than the old type of rod-braced double rail brick stay. The tie 
rods should be secured with forged loops over the I-beams. Each tie rod across the 
kiln should be provided with a turnbuckle and 2 or more should be used in the rods 
running lengthwise. Two runs of 60-lb. railroad iron should be placed around each 
kiln, one a little above the fur. arch and the other directly behind the skewback on the 
sides of the kiln. They should be fishplated together and placed close to the buck stay, 
on the ends of the kiln on the same level as the sides, one coming about half way down 
on each side of the wicket opening and the other one just over the top of the wicket 
arch. Expansion joints should be provided between the floor brick and the kiln wall. 
The lining should be thoroughly bonded to the main wall. The backing-up brick 
should not be loosely laid. Brick chips when used to loosely fill the voids will wedge 
down into the crevices and cause “‘crowding”’ as the wall contracts and expands. 

Py) se 

A comparison of gas- and coke-fired drying stoves. T. W. BartEy. Jour. Soc. 
Chem. Ind., 43, 985(1924).—(Meeting of English Ceramic Society, Sept. 18 and 19.) 
City gas was used for drying large molds in steel works until post-war conditions made 
it too expensive. It was substituted by the Hiittenes coke-fired, air-blown fur., which 
with minor modifications has been found very satisfactory. The hot gases are met by 
a pre-htd. jet of compressed air at 80 Ib. per sq. in. press. the products of combustion. 


e 
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being thus projected into the drying chamber at a high velocity. All molds are thor- 
oughly dried at the end of 15 hrs. no mold being found burned or imperfectly dried. 
The av. working temp. for mold drying is 225°C, for large cores 200°C, and for small 
cores 180°C. Heri: 
American furnaces for the treatment of iron and steel. BrRuNo ScHAPIRA. Feuer- 
ungstechnik, 12 [21, 22, 23], 174, 184, 189(1924).—Describes in detail the function and 
different types of such furnaces and discusses the importance of the correct selection 
of refrac. for lining same. For the crown of the Martin fur. acid (silica) brick are 
used and for the hearth either an acid or a basic (magnesite) brick depending upon the 
conditions. ‘The author refers to the research work being undertaken at this time by 
the Refractory Mfrs.’ Assoc., etc., to bring about the following improvement in their 
product. (1) The manuf. of a more even product by keeping close check on raw mat., 
substituting dry grinding and screening for wet, close control of water content, (2) 
raising m. p. by adding new mat. with am. p. 100° to 160°C higher than the best refrac. 
used to date, (3) increased resist. to temp. variations through larger use of calcined 
clays, control of grinding, improved methods of molding and use of better quality clays, 
(4) min. change in volume through use of brick fired at high temp. in elec. fur. and 
by using special raw mat., (5) resistance to action of slags. Several newer raw mat. 
of high refractoriness are mentioned, (a) Missouri diaspore which melts at cone 40 
and is dense and slag resisting, (b) Calif. periclase, a cryst. oxide of magnesium, (c) 
spinel, (d) sillimanite, (e) fused silica. F. A. W. 


Operation of the Shaw gas kiln. LeRoy H.Muinron. The Ceramist, 4, 15(1924).— 
A compartment kiln for finer grades of ware. ‘Twenty-five are operg. and being built 
in England, 2 or 3 in France, and 2 are in use and 1 being built in the U.S. The kiln 
is used for all types of ware, excepting those requiring salt glazing. The kiln normally 
consists of 16 chambers, usually placed in 2 rows of 8 each with passageways between, 
the whole occupying an area of 100 ft. x 61 ft. ‘The compartments have a setting space 
of 7 ft. x 23 ft.x 8 ft. The kiln is fired from gas produced from coal. <A saving of 50- 
80% fuel over that required in periodic kilns is claimed. Fuel consumption of kilns 
now fired in England is given as follows: fire brick to cone 10 = 350 lbs. of coal per 
1000 brick; glazed brick to cone 10 = 675 lbs. of coal per 1000 brick; architectural 
terra cotta to cone 6-7 = 19 tons of coal for 17 tons terra cotta per week. Comparison 
of fuel consumption of the Shaw kiln with periodical muffle kilns: for the muffle kilns 
the av. coal per kiln fired was 23.26 T. For the gas kiln the av. was 3.36 T. This is 
equiv. to 6.72 T. for a muffle kiln on the basis of output. On a direct comparison this 
shows the saving to be 72% of the coal required for periodic kilns. It is possible to 
fire different kinds of ware maturing at different temps. in different chambers. It is 
also possible to regulate the atmos. of the firing chamber so as to fire glazed ware with- 
out the use of muffle or saggers. The following results have been attained in this 
country: Vitreous sanitary ware, glost firing, 2.6 IT. per coal per chamber containing 
240 closet bowls or 300 tanks. Fire clay sanitary ware required 3.36 T. of coal per 
chamber containing 10 T. of ware and 7!/. T. of fixtures fired to temp. of cone 9 
down. Advantages claimed for the kiln are: (1) Saving of 50-80% fuel over periodic 
kiln. (2) Lower operg. cost. No coal or ashes to be carted in and out, or to block the 
kiln room. (8) Ease of operation. Perfect control at all times. One man can 
handle gas producer and kiln. (4) Lower labor costs. A kiln occupying 100 ft. x 61 ft. 
has a capacity equal to periodical kilns occupying 350 ft. x 40 ft. All labor of conveying 
ware is greatly reduced. No night loading is required as for tunnel kilns. (5) Com- 
pactness. Comparison with the Shaw kiln 100 ft. x 61 ft. with a tunnel kiln 350 ft. 
to 450 ft. Jong makes it evident to any engineer which is better adapted to fit in with 
modern factory design. ‘This is a very important point for plants already built. (6) 
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Greater flexibility. Chambers may be set with wares requiring different maturing 
temp. This is impossible in any tunnel kiln. (7) Ease of repairing. Kiln does not 
require stopping operations for any except major repairs. (8) Quality and cost. Pro- 
duces highest percentage of quality ware at the least cost per unit. This is a final ar- 
gument for any comparison. C. We.P. 
PATENT 

Tunnel kiln. ConrapD DRESSLER. U. S. 1,509,195, Sept. 23, 1924. A tunnel 
kiln comprising a main chamber through which the goods to be treated are moved, 
means situated approx. at the ,, mn: Pera ae, 
center of said chamber for devel- , \\, 
oping a high temp. therein, and fy”4 
gas propelling mechanism located ’“/ 
within the kiln and associated 
with the forward heating zone of said main chamber and adapted by its propulsion to 
equalize the ht. distribution in said zone. 


















Geology 


New uses of non-metallic minerals. W.M.Mvyers. The Ceramist, 4, 99(1924).— 
The compn., occurrence, properties and uses of the following minerals are described: 
The andalusite group, beryl, spinel, and bentonite. (1) Andalusite occurs in a deposit 
of commercial importance in Mono County, Calif. It is so pure that no other treat- 
ment than crushing is necessary. ‘The ore is transported by mule trains and wagon 
to the railroad and shipped to Detroit. Production at present amts. to 70 T. a week. 
At the pottery it is crushed in Blake jaw crusher, then milled in a Hardinge ball mill, 
passed over a Dings magnetic separator to remove the abraded iron and finally ground 
in a Hardinge pebble mill lined with special sillimanite porcelain and using balls of the 
same material to avoid contamination. ‘The finely ground andalusite is mixed with 
other porcelain making mat. and ground wet to pass 300-mesh screen. ‘The resulting 
batch is molded and fired at such a temp. that the andalusite inverts to sillimanite. 
(2) Cyanite occurs in deposits of commercial importance in Wyo. and Va. Commercial 
possibilities are not fully known. It inverts to sillimanite when heated to sufficiently 
high temps. (3) Sillimanite. The only known large deposits occur in India. (4) 
Beryl. The annual production does not exceed 10 T. It is found associated with feld- 
spar and mica. Small amts. are shipped to Germany for use in the manuf. of beryllium 
salts and metal beryllium which is said to be used in the prepn. of certain alloys. (5) 
Spinel has been found in many scattered localities, but not in sufficient quantity to be 
of importance. Synthetic spinel is made by combination of magnesium oxide and alu- 
' mina from the mineral alumite. (6) Bentonite and Montmorillonite. ‘The two are so 
similar that it is practically impossible to distinguish between the same. C. W. P. 

Bauxite. J. T. FunuEer. Chem. Bull. (Chicago), 11, No. 2, 31(Feb., 1924).— 
General article. Taett t ie Re CCA) 


Chemistry.and Physics 


Preparation of alkali silicate from calcined infusorial earth. E. KLEINSCHMIDT 
AND F. STHINBERG. Ger. 369,062, Ol & Col. Trade Jour., 66, 1052(1924).—Infusorial 
earth, calcined out of contact with air, is treated with dissolved alkali, a clear, colorless 
soln. of alkali silicate being obtained. 

Production of alumina. W. Borum. Ger. 369,826, Oil & Color Trade Jour., 66, 
1051(1924).—An elec. current is passed through a mixt. of clay with alkali lye, or with 
such alkali compds. as are capable of decompn. of a silicate. 
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A rapid method for the determination of true (or powder) specific gravity. W. 
HUGILL AND W. J. REES. Jour. Soc. Chem. Ind., 43, 986(1924).—(Meeting of English 
Ceramic Society, Sept. 18 and 19.) The app. used consists of a conical flask with a 
long neck, at the lower end of which is a wide bulb. At the bottom of the neck is the 
250 cc. mark, and above the bulb the neck is graduated in sp. gr. from 2.00 to 2.70 so 
that the sp. gr. may be read off directly. Xylene is poured into the flask up to 250 cc. 
and exactly 100 g. of dry powder is then dropped gradually into the flask. After stand- 
ing 2 mins. to let air bubbles rise, the sp. gr. is read off. Crushing the dry brick to pass 
a 30-mesh sieve yields results accurate within 0.01%. HHS, 


Sedimentation of bentonite. H. F. Cowarp. Jour. Chem. Soc., 125, 1470-4 
(1924); Jour. Soc. Chem. Ind., 43B, 786(1924).—Bentonite readily forms milky suspen- 
sions by shaking with water after soaking for a few minutes. The suspensoid is nega- 
tively charged, and is reversibly coagulated by suitable addns. of electrolytes. The 
easy prepn. of these suspensions suggests their possible use as a mat. for colloid investi- 
gations. H: Hs: 

Emilium. LorsE,. Jour. Soc. Chem. Ind., 43, 986(1924).—(Meeting of French 
Academy des Science, Sept. 15.) A new radio-active body to which is given the name 
emilium yields an emanation in the gas given off by thermal springs at Bagnoles de 
l’Orne, and in the granite rocks from which issue the springs. HHS: 

Determination of magnesium in aluminum, zinc and lead alloys. B. FETKEN- 
HEUER AND A. Konarsky. Wiss. Veroff. Siemens-Konz, 3, 19-21(1924); Jour. Soc. 
Chem. Ind., 43B, 791(1924).—The non-ammoniacal soln. is poured into KOH. Meg- 
(OH), is pptd., filtered, dissolved and after treatment with NH.,Cl, NHi:OH, NH,HS, 
pptd. as phosphate. HEH s$. 

Thermal conductivity and compressibility of several rocks under high pressure. 
P. W. Bripcman. Am. J. Sct.,'7, 81-102(1924) —Summary: The thermal condy. of 
pipestone, talc, Solenhofen limestone, basalt, Pyrex glass and rock salt has been measured 
up to 12,000 kg./cm.? at 30° and in most cases at 75° also. The condy. increases with 
rising pressure by an amt. which may vary from 0.1% per 1000 kg. at 30° for Solen- 
hofen limestone to 3.6% for rock salt. Probably for the ordinary rock of the earth’s 
crust the effect is not over 0.5% at ordinary temps. The abs. condy. and its pressure 
coeff. may either increase or decrease with rising temp. A simple hydrostatic pressure 
applied to substances of the character of those measured does not in general produce a 
uniform change of vol., but the effects are complicated. The relation between pressure 
and deformation may be affected by hysteresis in a direction the reverse of normal. 
This occurs in pipestone, Solenhofen limestone, and basalt in amts. varying from a 
few per cent to 18% of the whole deformation. Talc and pipestone show large differences 
of linear compressibility in different directions; this effect was not investigated for the 
other materials. Pyrex glass has an abnormal increase ‘of compressibility at high 
pressures. The geol. consequences of the foregoing results are discussed. 

Tee Wk) 

Decomposition of pyrite by heat.. Mrie. G. Marcuay. Bull. soc. chim., 35, 
43-7(1924).—Very pure pyrite, finely ground, was heated both 7m vacuo and in a current 
of N. Jn vacuo decompn. became evident at 500°. The loss of wt. was 1.22% per hr. 
at this temp. and increased to 2.03% per hr. at 550°. At 670—-80° decompn. into S 
and FeS was complete in 8 hrs. The S deposits on the tube walls in cryst. form and 
high purity. The decompn. is rapid at 850°. At 1000° or higher the sulphide product 
corresponded closely to FeSy.9. Heating in a current of N at 850° for 1 hr. gave com- 
plete decompn. into FeS and pure cryst. S. A, RLM. (G7As} 

Study of clays. V. The action of heat. O. BOUDOUARD AND J. LEFRANC. Bull. 
soc. chim., 33, 1627-40(1928); cf. C. A., 17, 3009.—The ignition loss of 7 clays and 2 


CERAMIC ABSTRACTS 359 


halloysites, heated to various temps. from 182° to 1000°, was studied. The hygroscopic 
HO was evolved continuously and slowly up to 450°. The liberation of combined 
H:O started at 450° and was complete at 500°. Some anomalies were noted. ‘The 
halloysites showed, at about 800°, a further definite loss of H2O. One of the clays in 
particular sHowed a similar loss of H2O at 800°. Cobiw kos (G45) 


The estimation of chromium in nickel-chrome alloys. ‘“‘Mrrr.”’ Chem. Age 
(London), 9, 364(1923).—Heat 0.2-1 g. of alloy in a Ni crucible with 10 g. Na,O,. Ext. 
the NagCrO, with water, make acid with HNOs, neutralize with NH.OH and then acid 
with AcOH. Ppt. PbCrQu,, filter, dissolve in 2 N H2SO, and det. Cr volumetrically 
with FeSO; soln. and KMnO, in the usual way. We Pe (Ce As} 


Behaviour of gases in contact with glass surfaces. D. H. BANGHAmM anp F. P. 
Burt. Roy. Soc. Proc., 105A, 481-8(1924).—The sorption of carbon dioxide by fine 
glass wool has been found to be very accurately represented by the equation, s” = 
kt, where s is the amt. sorbed under a certain press. during the time, ¢, and the index, 
m, increases with the pressure. An equation showing desorption has also been de- 
duced. Further, the quantities of sorbed gas in approx. equilibrium with a given pres- 
sure, have been found to be expressed by the Freundlich equation, s” = k’p, where n 
is a constant charac. of the gas, being apparently larger the greater the soly. of the gas 
in water. MS Bs 4S. Cal) 

Calcium sulphate solutions. P. JoriBois anp L. CHASSEVENT. Compt. rend., 
178, 1543-6(1924).—The soly. curve of CaSOu, !/2H2O is traced in its metastable region 
and the rate of crystn. of the dihydrate from supersatd. soln. plotted. Seeding the soln. 
with the dihydrate starts immediate crystn., but the addn. of anhydrous calcium sul- 
phate (calcined at 200-1000°) has no effect. The explanation of the setting of plaster 
of Paris, calcined at high temp., must, therefore, not be sought in the starting of crystn. 
but rather that transformation into the hemihydrate in contact with the soln. is slower 
the higher the temp. of calcination in consequence of a diminution in the active surface. 

Tea Wip ba eee e dad 
PATENTS 

Process for producing and utilizing alkalies and alumina. ALFRED H. CowLes. 
U.S. 1,508,777, Sept. 16, 1924. A process of treating leucite, feldspar and like alkali- 
alumina-silicates, which consists in subjecting them to a sintering process with such pro- 
portions of sodium metal carbonate and an alkali earth metal carbonate as will give 
a sintered product containing one molecular weight of silica to two molecular weights 
of alkali earth oxide and less than one and seventy-six hundredths molecular weights 
of alkali metal oxide to one of alumina, and leaching the sintered product. 


Process for the production of alumina and nitrates. Hans JoAcHIM FaLCK AND 
THoR MEJDELL. U.S. 1,507,993, Sept. 9, 1924. Process for the production of alumina 
and nitrates which consists in forming a mixt. of nitrates containing aluminum nitrate, 
mixing such mixt. of nitrates with an alumina-contg. mat. in such a quantity that the 
resulting mixt. will not melt during the subsequent htg., htg. said resulting mixt. in the 
presence of a basic subs. and working the product of the htg. opern. for the recovery 
of alumina and nitrates. 

Process of producing aluminum chloride and sodium silicate. SAMUEL PEACOCK.: 
U. S. 1,507,709, Sept. 9, 1924. The process of producing aluminum chloride, and 
sodium silicate, from naturally occurring aluminum silicates, which consists in calcining 
said silicates and mixing the same with sodium chloride; subjecting the mixture thus 
produced to a reacting temp. to produce the desired aluminum chloride and sodium 
silicate; passing free nitrogen over the charge to sweep out the volatile aluminum chlo- 
ride and recovering said sodium silicate from the fur., substantially as described. 

Fire-resisting paint. Nervi, Monror Hopkins. U. S. 1,507,181, Sept. 2, 1924. 


360 CERAMIC ABSTRACTS 


The herein described new paint compn. consisting of a water soln. of sodium silicate 
in the proportions of 11/2 pints; sodium fluoride !/2 pint; 6 oz. finely divided asbestos 
and 6 oz. asbestine admixed with sufficient kaolin, and zinc oxide to increase the hiding 
power of the paint and sufficient coloring matter to provide a predetd. color thereto. 


Genexal 


Pottery Expansion in United States breaks record in 1923. ANon. The Ceramist, 
278(1923-4).—42 glost and biscuit kilns for general ware, and 6 double decorating 
kilns were built in the 12 months’ period prior to December 4, 1928. This is a greater 
increase than any single year in the history of the industry. Notes relating to charges 
and improvements in individual plants. Ce Weks 


Safety work in the pottery industry. The New Jersey State Industrial Safety 
Museum. LeRoy W. Atuison. The Ceramist, 249(1923-4).—A description of the pur- 
pose and equipment of the N. J. State Industrial Safety Museum with special reference 
to its exhibits and devices recommended for the ceramic industry. Wee: 

Mineral industry of the British Empire and foreign countries. Imp. Min. Re- 
sources Bur.(1924).—Statistical Summary: Production, imports and exports, 1920-22. 

Oo PARR. 

Swedish testing laboratory. Indus. Australian and Mining Stand., 72, 249.—The 
Swedish Testing Laboratory at Stockholm announces that it is open to exporters from 
other countries desirous of having samples of any mat. tested when in doubt as to 
whether they comply with Swedish import regulations. The Testing Institute is man- 
aged by a board of directors and has skilled experts on its staff. OFP7RSO: 


Standardization of scientific glassware. Nature, 114, 485(1924).—Units of vol- 
ume, the first rept. issued by the Joint Comm. for the Standardization of Sci. Glass- 
ware records unanimous recommendation to discard the cc. as the standard unit for 
scien. glassware and to institute therefor the liter and the milliliter. As some chemists 
prefer the Mohr unit, the Comm. adds 2 further recommendations, to obviate con- 
fusion between the 2 systems, although it hopes that in time the liter and the milliliter 
will be adopted exclusively. It recommends that vessels graduated on the Mohr 
system should be marked ‘“‘g. w. a.’”’ (grams of water in air) and the numerical relation 
between the units shall be 1000 g. w. a. = 1002 ml. Whereas the vol. of a body of simple 
geometrical form is readily calcd. from its linear dimensions, the vol. of a hollow vessel 
designed to hold a fluid is detd. more easily and more accurately by finding the wt. of 
water required to fill it. This has many disadvantages, especially if there is no simple ~ 
numerical relation between them. ‘To establish such a relation, the originators of the 
metric system defined the kg. as the mass of water which occupies one cu. decimeter 
at its temp. of max. d.; so that the unit of vol., the liter, could be defined either as a 
cu. decimeter or as the space occupied by a kg. of water at the specified temp. A cu. 
decimeter of water was not a practical standard wt., and the kg. was therefore redefined 
as the mass of a particular standard wt. (kilogram des Archives). In accordance with 
this change, the liter was redefined as the vol. occupied by one kg. of pure water at its 
temp. of max. d. and under normal atmospheric press. Thus the liter became inde- 
pendent of the metric unit of length, and the cu. centimeter lost its relation to the vol. 
of a mass of water. ‘The relation between the liter and the cc. was found experimentally 
to be 1 liter = 1000.027 cc. (+0.001), a difference so small as to be negligible for 
ordinary glassware. ‘The introduction of the Mohr system caused confusion, inasmuch 
as by it the unit vol. was defined in terms of the apparent wt. in air of a mass of water 
at room temp. By this system a liter flask contains 1000 gm. of water (weighed in 
air against brass wt.) at 17.5°C, which is the equivalent of 1002 cc. as defined above.; 


CERAMIC ABSTRACTS 361 


but the followers of Mohr designated the vol. occupied by 1000 gm. of water one liter, 
and !/1000 part of it one cc. The exact relation between the Mohr unit and the milli- 
liter is given by the fact that the amount of water which weighs 1000 gm. in air of den- 
sity 0.0012 gm./ml., when weighed against brass wts. of density 8.4 gm./ml., occupies 
a vol. of 1002.021 ml. at 60°F. The difference between this fig. and 1002, namely, 2 
pts. in 100,000, is negligible in practice, and hence the Comm. recommends the adoption 
of the round number, thus facilitating inter-conversion of ‘‘g. w. a,’ and milliliters. 
The Comm. has also considered the accuracy of volumetric glassware, and recommends 
adoption of only two grades: Class A, or standard app., and Class B, or commercial 
grade app. The Class A Tests and the Class B Tests of the Nat. Phys. Lab. are 
approved. The Comm. urges that volumetric glassware should never be ordered without 
specifying the limits of accuracy required. OS RAO). 
Heat losses from steam-line pipes. R.H. Hemman. Blast Fur. Steel Plant, 10, 
261-5(1922).—Data are given on bare pipes operating at temps. up to 427 together 
with curves and formulas, enabling ready solution of problems encountered in the calcn. 
of heat losses from bare and covered pipes. The general formula giving good results 
is Ta = 272.5h/[h + 564/D°-!°]. Ta = temp. difference between canvas surface and 
room (°F); # = total B. t. u. loss per hr. per sq. ft. of canvas; and D = outer surface 
diam. (inches). An example is given. West Cee) 
High-temperature electric furnace. ANon. Chem. Met. Eng., 29, 1149(1923); 
1 illus:—A furnace was designed with solid graphite resistors. A special low-voltage 
transformer of large capacity is used. A high power input makes the necessary high 
temp. easily attainable, after which the power input is reduced to the working rate. 
The graphite resistors have a rather short life, which may be increased slightly by the 
injection of a small amt. of illuminating gas into the high-temp. chamber. 
Waitt B. (G43) 
BOOKS 
Reference List of Bibliographies: Chemistry, Chemical Technology and Chemical 
Engineering Published since 1900. Compiled by Julian A. Sohon and W. L. Schaaf. 
New York: H. W. Wilson Co. 100 pp. $1.50. Reviewed in Ind. Eng. Chem., 16, 
543 (1924). CO) 
HaInsBacu, Rupo.ru: Pottery Decorating. New York: D. Van Nostrand Co. 
2nd ed., revised. 256 pp. $8.00. (6,745) 


Our Annual Meeting 


February 16-21 


Columbus, Ohio 


That it will be the best ever is already assured. 
More papers than ever are scheduled. 
More persons have definitely planned to attend. 
More exhibitors of equipment and material have reservations. 
A fine plant itinerary for each division is planned. 


The college boys and girls will entertain. 


And this is the occasion for celebrating the 30th Anniversary 
of the founding of the world’s first department of Ceramic 
Engineering—an event of international importance. 
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WHAT OF 1924? 


The twenty-fifth year of service is now history. The mistakes and 
shortcomings cannot be retrieved. ‘The things accomplished will continue 
always as benefits to ceramic industries. ‘There is only one sane resolu- 
tion of purpose for the new year; each officer, committeeman and member 
will do his share in achieving more in 1924 than has been achieved in any 
previous year. 

The 1923 conventions of the SocreTy were the most largely attended 
and of the greatest value. ‘Those of 1924 will exceed those of 1923. The 
Committees accomplished more in 1923 than in any previous year and they 
are set for even greater productiveness in 1924. The 1923 Journal of 
original research reports was more voluminous and equal in quality to 
any previously published and the Journal for 1924 promises to be equal 
to if not surpassing that of 1923. 

The abstracts of the world’s ceramic literature was progressed in 1923 
in quality and scope but the plans for 1924 have been perfected in detail 
for even more thorough and better abstracting. 

The Society will accomplish in 1924 just what the members shall will it to 
accomplish. ‘There is no one person nor any group of persons elected or self- 
appointed who can have an enduring reason or a continued opportunity 
to make of the Society anything other than what is profitable to the 
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majority of the members. The prospects for 1924 are indeed very promis- 
ing in increased value of services rendered by the SocigeTy. 


THE BIG IDEA OF THE AMERICAN CERAMIC SOCIETY 


1. The AMERICAN CERAMIC SOCIETY was founded twenty-six years 
ago by a group of ceramic manufacturers and educators to promote the 
ceramic arts and sciences. It was chartered under the laws of Ohio as 
a non-profit sharing corporation for this announced purpose and has con- 
tinued as such for these twenty-six years. 

2. Six years ago it reorganized its procedure by establishing Industrial 
Divisions and Local Sections, and changing its publication from annual 
Transactions to a monthly Journal, and establishing standing committees 
for Research, Standards, Data, Geological Surveys and Education. 

3. The Divisions and Local Sections are self-governing groups each 
with their own officers and committees. Each Division holds four tech- 
nical sessions at the Annual Convention thus making these conventions 
really seven conventions in one. 

4. ‘The method of promoting the ceramic arts and science is by (a) 
conventions, (b) publications of research reports, (c) abstracting of the 
world’s literature, (d) preparation of bibliographies, (e) assisting research 
laboratories in the finding of problems, the securing of materials and 
analyzing the results and (f) promoting codperative research and ceramic 
educational enterprises. 

5. The Society promotes the making of research contacts by trade 
associations with established laboratories, and develops collaborations of 
private industrial laboratories. 

6. It organizes research groups of manufacturing concerns for the 
benefit of the supporting firm members. 

7. It carried through the campaigns that resulted in the establishing 
of ceramic departments in the Federal Bureaus and has promoted the 
establishing of collegiate ceramic schools. 

8. These several activities may be summarized into the one “Big 
Idea of the Society,” that of a strong promoting, reporting and recording 
research and educational organization of ceramic manufacturers in which 
all have a common interest and equal rights and benefits. 

9. It does not encroach upon nor conflict in purpose with any activity 
which any trade association or publication has or could undertake. In 
fact, the constant endeavor is to collaborate with these trade organizations. 
It does not finance researches, maintain laboratories nor conduct courses 
of ceramic education. It does not maintain its /ournal for financial 
profit. 


———————— 


EDITORIALS 


10. It is said, and we believe truly so, that the conventions and publi- 
cations of the AMERICAN CERAMIC SOCIETY have been more productive 
and most effective agents for the dissemination of knowledge of ceramic 
technology and science. ‘The Society has been constant in its advocacy 
of research and technical plant control until today there is a very general 
appreciation of the value of these as shown by the codperative researches 
conducted by trade associations and by the demand in excess of the supply 
for trained ceramic engineers. 

11. We submit that there is an economic value in all industrial ceramic 
groups supporting this Society both on account of the many problems 
that are of common concern and because of the importance of maintaining 
the strongest possible research promoting and publishing organization 
devoted altogether to the promotion of the ceramic arts and sciences. 
The AMERICAN CERAMIC SOCIETY is not commercial either in purpose or 
procedure. All of its income is spent in service. It is not controlled by 
any limited interest but is managed by a board of eleven, nominated and 
elected by its supporting members. Everything possible must be done 
to meet the expectations of the 1962 persons and 290 corporations who 
are now supporting the SociETy. It is for this reason we are seeking 
the confidence, support and collaboration of all ceramic persons, concerns 
and associations. 

If you believe that a strong organization of this sort and for the purposes 
stated is of value you are urged to participate in the work and to invite 
others to share in its support and in the benefits which accrue. 


ACTIVITIES OF THE SOCIETY 


THE PRESIDENT’S PAGE 
Our Membership Growth 


By A. F, GREAVES-WALKER 

There has been no doubting of the value of having one strong and active association 
such as is the AMERICAN CERAMIC SOCIETY, common to all ceramic interests for the 
exclusive purpose of promoting the technical, scientific and artistic welfare of the cer- 
amic industries. 

There has been no questioning of the honor, rights and benefits of membership in 
such an organization governed as this SociEry is for, by and of the members. 

There has, however, been a questioning of the value of broadcasting the privileges 
of membership to all ceramic workers. It would be futile to argue the case for it is a 
demonstrated fact that the more generally peoples are informed the higher will ‘be the 
plane of excellency in production and the greater will be the returns to all, both ma- 
terially and in personal comfort and satisfaction. ‘This is true in social and political 
life. The country in which the opportunities for education and the means of pleasure 
and comfort are the most generally enjoyed is the most progressive and is the most 
substantial. This is true in all human activities. It is true in ceramics. 

It is sound in practice and in theory for each ceramic group to maintain separate 
trade organizations. Each has its own peculiar labor and trade problems. 

It is practical and certainly most effective in promotion of the technical welfare of 
each group and of ceramics in general that each trade association engage in codperative 
research of their production problems. ‘There is value accruing directly to each trade 
association group and indirectly to ceramic industries generally in operative institutes 
and vocational schools. It has been demonstrated that the industries can in these 
ways do more to produce better ware at lower cost and be more able to keep abreast 
with competition and quality demands. 

- The direct returns from technical research and education is an experienced reality. 
It does not admit of argument and there is no need of demonstration. ‘There is, however, 
the necessity of bringing each manufacturer to an actuating appreciation of the returns 
which surely will follow from technical research and education. | 

We often forget that there would be no amount of technical advance made and 
very little education had if there were no revealing record made of observations and 
experiences so that the ideas and findings of each can be tried by several under different 
conditions and for different purposes until the fundamental principles have been found 
and demonstrated. The Universities cannot create all the knowledge. They can 
merely do their bit along with others as a side line to their principal business of training 
men educationally. It is from records of industrial application that most knowledge 
is obtained. 

It should be very apparent that it is important to progress of industrial ceramics 
that there be a common pooling agency for all the ceramic groups such as the AMERICAN 
CERAMIC SOCIETY through and by which knowledge is recorded, abstracted and indexed; 
and by and through which the several groups contribute their share to the general record 
of facts and principles. ‘There is an inestimable value to each ceramic concern to have 
the world’s literature abstracted and made available. ‘There is a direct value in com- 
mittees gathering proved data and finding means of contact with and giving assistance 
to research agencies in the finding of new facts of immediate importance. 

With so much in common technically, there is direct value in all the ceramic groups 
giving adequate support to a common agency devoted exclusively to the promotional 
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activities. And it is equally important that the educational benefits of participation 
in the obtaining and recording of ceramic knowledge shall be extended to every em- 
ployee and employer who has the capacity and the desire to use knowledge. 

The ceramic fraternity generally takes pride and has reason for satisfaction in the 
growing appreciation of the value of technical research and education and of the need 
of having a strong organization through which the knowledge from world-wide sources 
are collected and made known. ‘This growing appreciation is shown by the rapidly 
growing roster of the AMERICAN CERAMIC SOCIETY. 
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New Members Received from Nov. 16—Dec. 15 


PERSONAL 


Robert Burhans, Jr., 607 Pacific Finance Bldg., Los Angeles, Calif., President and Genl. 
Megr., Feather-Stone Insulation Co. ; 

Robert R. Busbey, Canton, Ohio, Sales Engineer, The Robinson Clay Product Co., 
Akron, Ohio. - pial 

A. J. Des Lauriers, 311 Chestnut St., St. Paul, Minn., Manufacturer of Milk Cans. 


6 ACTIVITIES OF THE SOCIETY 


Edwin Burk Estabrook, 4901 Stenton Ave., Philadelphia, Pa., Sales Engineer, Leeds 
& Northrup Co., Philadelphia, Pa. 
Harold Feichter, 209 W. 8th St., Parkersburg, W. Va., with U. S. Roofing Tile Co., 

Parkersburg, W. Va. 

C. Walther Fernholtz, 2053 E. 38th St., Los Angeles, Calif. 

Thomas Graham, Box 938, Medicine Hat, Alberta, Canada, Supt., Alberta Clay Prod- 
ticts: Cox" Ltd: 

Joseph C. Hearn, President, Saks Stamping Co., Huntington, W. Va. 

W. G. Jackson, 258 South Alexandria Ave., Los Angeles, Calif., Manager, Empire 
China Co., Burbank, Calif. 

William G. Jackson, Jr., 258 South Alexandria Ave., Los Angeles, Calif., Empire China 
Co., Burbank, Calif. 

Richard D. Leitch, Asst. Chem. Engr., U. S. Bureau of Mines, 4800 Forbes St., Pitts- 
burgh, Pa. 

James H. McCabe, 1758 Central Ave., Cincinnati, O., McCabe Construction Co. 

Clarence B. McComas, 1226 Belmont Ave., Baltimore, Md., Chemist, Carr-Lowrey 
Glass Co. i 

Wm. E. Magill, Buckwater Stove Co., Royersford, Pa., Mgr., Enamel Dept. 

Carl Mehling, 2248 Elmwood Ave., Buffalo, N. Y., Manager, Enamel Department, 
American Radiator Co. 

James G. Moore, 701 Vernon Ave., Long Island City, N. Y., Manager, Peerless Glass Co. 

Douglas E. Parsons, 1824 New Hampshire Ave., Washington, D. C., Associate Engineer, 
Ceramic Division, U. S. Bureau of Standards. 

William Pettigrew, 728 Main St., Worcester, Mass., Assistant, Microscopical Division, 
Research Laboratory, Norton Co., Worcester, Mass. 

Frank Piatt, 1495 Franklin Ave., Apt. C, Columbus, Ohio, Salesman, Louisville Fire 
Brick Works, Louisville, Ky. 

Fred Redmond, Pacific Clay Products, Inc., Los Angeles, Calif. 

Wm.A. Roffe, Pacific Beach, San Diego, Calif., Secy. and Treas., San Diego Tile & Brick 
Co} 

Olive F. Shults, Alfred, N. Y., €tudent at State School of Ceramics. 

M. A. Snell, 220 Wisconsin -Ave., Oak Park, Ill., Chemical Engineer, Ceramics Division, 
Western Electric Co., Chicago, II. 

Norman Stein, Bonnybridge, Scotland, Director, John G. Stein & Co., Ltd. 

Chas. H. Taylor, McCall, Ky., Mfr. of fire brick and refractories. 

Herbert K. Turk, Porcelain Enamel & Mfg. Co., Baltimore, Md. 

G. B. Tuthill, 131 West 63 St., Chicago, Il. 

John H. Voorhies, Alfred, N. Y., Student at State School of Ceramics. 

Henry Weiss, West Coast Porcelain Mfrs., Millbrae, Calif. 


CORPORATION 


The Baltimore Enamel & Novelty Co., P. O. Box No. E-4, Baltimore, Md., Porcelain 
Enamel Signs, H. B. Little, Vice-president. 

The Crossley Machine Co., Trenton, N. J., Machinery Manufacturers, Donald M. 
Miller, Sec’y. 

Locke Insulator Corp., Maryland Trust Bldg., Baltimore, Md., Porcelain Insulators, 
F. H. Reagan. 

Montgomery Porcelain Products Co., Franklin, Ohio, Mfrs. of Pyrometer Protection 
Tubes, E. T. Montgomery, Member of Firm and General Manager. 

Southern California Gas Co., 950 South Broadway, Los Angeles, Calif., Lee Holtz. 

The Robinson Clay Product Co., 1100 Second National Bldg., Akron, Ohio. Manu- 
facturers of Sewer Pipe and Fire Brick, H. B. Manton, Pres. 
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Membership Workers’ Record 


Personal Corporation Personal Corporation 

C. E. Bales 2 E. T. Montgomery 1 
A. W. Crownover 1 F. B. Ortman 1 
R. R. Danielson 1 W. G. Owen 1 
Howells Frechette 1 William E. Rice 1 
C. E. Fulton 1 John Sawyer 4 
R. F. Geller ih Alan Stein i! 
Arthur F. Gorton 1 Homer F. Staley t 
R. K. Hursh if Karl Turk 2 
A. A. Klein 1 Edward J. Vachuska 2 
T. G. McDougal i! Office 4 2 
C. R. Minton 1 — — 

Total 29 6 


PERSONAL NOTES OF MEMBERS 


E. E. Ayars, Chairman of the Refractories Division, is living at 11020 Detroit Ave., 
Cleveland, Ohio. 

Wilbur F. Brown, formerly of New York has been transferred by the Libbey- 
Owens Glass Company to Nicholas Bldg., Toledo, Ohio. 

J. L. Crawford, who has been Research Assistant, Mellon Institute, Pittsburgh, 
Pa., has accepted a position with the Laclede-Christy rie Products Co., Railway Ex- 
change Bldg., St. Louis, Mo. 

J. C. DeKort is living at 951 Main St., Wheeling, W. Va. 

W.E. Dornbach has moved from Baltimore, Md. to 929 Marlyn Road, Philadelphia, 
Pa: 

William H. Lucktenberg has notified the Secretary’s office that he has moved from 
Zanesville, Ohio to 445 S. Ohio Ave., Columbus, Ohio. 

George J. Openhym asks that his address be changed from Scarsdale, N. Y. to 80 


Walworth Ave., White Plains, N. Y. 


F. A. H. Schepers of the Advance Terra Cotta Company has moved from Chicago 
Heights to Crystal Lake, III. 

V. S. Schory has moved from 231 Hudson St., Tiffin, Ohio to 914 W. Walnut St., 
Kokomo, Ind. 

Frank C. Schultz, student member has moved to 231 16th Ave., Columbus, Ohio. 

Arthur R. Stanbra has notified the Secretary’s office that he has moved to 951 Main 
St., Wheeling, W. Va. 

W. J. Sutton, who has been Assistant in the University of Pittsburgh has moved to 
Foochow, Fukien Province, China., Fukien Christian University. 

George A. Williams of Tottenville, Staten Island, N. Y., has accepted a position 


with Wunderlich Ltd., Sydney, Australia. 


Warren S. Williams, formerly of Arnold, Pa., is now living at 815 E. Harvard St., 
Glendale, Calif. : 

Wm. A. Yung of the MacBeth-Evans Glass Company has been transferred from 
Pittsburgh to the Charleroi office of the Company. 
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NEW LOCAL SECTIONS ORGANIZED 
University of Washington Student Local Section 


The Board of Trustees of the AMERICAN CERAMIC SocIety has granted a petition 
for the formation of a Local Section of the SocrETy to be known as the University of 
Washington Student Section of the AMERICAN CERAMIC SOCIETY. ‘The officers elected 
are M. EK. Reynolds, Chairman and Wallace Thoreson, Secretary. Paul S. MacMichael 
and Hewitt Wilson were instrumental in the organization of the Section. Monthly 
meetings will be held throughout the year. ‘Those sighing the petition for a Charter 
were Winthrop C. Brown, Hobert R. Goodrich, Hilding E. Johnson, M. E. Reynolds, 
Wallace Thoreson, Fred W. Schroeder, Henry C. Fisher, Thomas J. Etherington, Thad. 
O. Smith, Ralph L. Smith. 


Pacific Northwest Section 


A second petition has been received by the Board of Trustees of the Society asking 
that a charter be granted to a new Section, to be known as the Pacific Northwest Section 
of the AMERICAN CERAMIC SocIETY. The organization was effected at a meeting of 
the Pacific Northwest Clayworkers’ Association held on December 8. ‘The Section was 
formed to take care of all matters dealing with relations between the AMERICAN CERAMIC 
SociEty and the Pacific Northwest Clayworkers’ Association. 

‘The officers chosen for the Section are Paul S. MacMichael, President, and Hewitt 
Wilson, Secretary. S. Geijsbeek was elected Councilor until the January meeting. 
An invitation has been extended to the members of the SocrEty to visit the Pacific 
Northwest on the Summer Meeting tour for 1924. 

The following members signed the petition asking for the charter: Paul S. Mac 
Michael, S. Geijsbeek, H. Wilson, F. T. Houlahan, R. A. Swain, M. L. Bryan, 
Charles P. Oudin, Ernest F. Goodner, W. E. Lemley, A. Lee Bennett, A. H. Wethey, 
Jrs, and‘ L.A. Martin: 


Baltimore-Washington Section Petitions 


On December 14, 1923, the organization of the Baltimore-Washington Section of 
the AMERICAN CERAMIC SociETy was held at the Garden Tea House, Washington, 
D.C. Thirty-eight were present and the following officers were elected. 

B. T. Sweely, Chairman 

Karl Turk, Councilor 

R. R. Danielson, Vice-chairman 

Secretary-Treasurer, Herbert Insley 

A motion was passed that the AMERICAN CERAMIC SOCIETY be petitioned for per- 
‘mission to form a local section and that dues of $1 a year would be asked to carry on 
the work of the Section. Members will also be admitted who are not members of the 
AMERICAN CERAMIC SOCIETY. 

The meeting was concluded by a short paper by Herbert Insley on the uses of the 
petrographic microscope in the ceramic industry. 

Those attending the meeting were: 

Stephen Leech, B. T. Sweely, Joseph P. Rodgers, Karl Turk, Hebert Turk, Richard 
Turk, Albert Krekel, Edgar A. Worsham, B. W. Ellis, C. B. McComas, C. A. Barrett, 
Reardon Fusselbaugh, H. B. Little, R. M. Balmert, A. C. Cameron, F. W. Owens, 
W. B. Taylor, R. R. Danielson, H. D. Foster, Karl Langenbeck, W. L. Prendergast, 
M.L. Walters, T. D. Hartshorn, A. N. Finn, W. N. Harrison, H. L. Gaardsmoe, V. J. 
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Roehm, P. H. Bates, D. C. Lindsay, D. E. Parsons, R. F. Geller, E. W. Washburn, 
Louis Navias, H. G. Wolfram, W. J. Scott, H. Insley. 


Fall Meeting of the Pittsburgh Section 


H. G. ScuurEcuT 

A dinner was served at the University Cafeteria and in spite of the bad weather 
about forty attended. After the dinner, and before going over to Mellon Institute, 
R. C. Purdy gave a short informal talk on the growth and development of the SocrEry. 
Following this the regular meeting was held at the Mellon Institute. The meeting 
was called to order by Professor A. Silverman. 

Professor Silverman proceeded to introduce Frederick Carder of the Steuben 
Factory, Corning Glass Works, an authority on colored and art glass. Mr. Carder 
gave an interesting illustrated talk on the development and technique of the glass 
industry starting with ancient practice and leading up to that of modern times. He 
concluded his talk by exhibiting some beautiful specimens of modern art glass. 

The next speaker introduced by the chairman was Jameson Handy of the 
Picture Service Corporation of Chicago. His talk was on the value and application 
of animated and “‘slow moving pictures’? to modern science and how the camera can 
detect and show things that the eye cannot perceive. He illustrated this by showing 
a series of three reels of pictures ending with an animated cartoon picture. 

A rising vote of thanks was then extended to Mr. Carder and Mr. Handy, and the 
meeting adjourned. 

Those attending:! 

C. G. Dunkle,—H. J. Heinz Co. 

Chas. R. Fettke,—Carnegie Tech. 

C. J. Huot,—Pittsburgh Lamp Brass & Glass Co., Swissvale, Pa. 

F. C. Flint,—Hazel-Atlas Glass Co. 

W. F. Wenning,—Vitro Mfg. Co. 

C. R. Peregrine,—% Macbeth Evans Glass Co. 

‘Donald W. Ross,—Findlay Clay Pot Co., Wash., Pa. 

Theo. Lenchner,—Vitro Mfg. Co. 

John F. Laudig,—H. J. Heinz Co. 

K. T. Cheong. 

Rudyard Porter. 

A. Silverman,—Univ. of Pittsburgh. 

H. W. Webber,—Vitro Mfg Co. 

Dr. E. W. Tillotson,—Mellon Institute. 

T. W. Garve,—Findlay. Clay Pot Co., Wash., Pa. 

Dr. C. J. Engelder,—Univ. of Pittsburgh. 

W. A. Carter,—Burrell Technical Supply Co. 

M. L. Bell,—Carnegie Steel Co. 

F. Robertson,—Mellon Institute. 

C. E. Skinner,—Westinghouse Electric Co., East Pittsburgh. 

G. Pole,—Mellon Institute. 

K. F. Stahl. 

F. F. Rupert,—Mellon Institute. 

T. J. Volkommer,—Vitro. Mfg. Co. 

R. W. Henry,—Mellon Institute. 

L. H. Miller,—Carnegie Institute. 


1 Members are from Pittsburgh unless specified otherwise. 
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W. C. Fernow,—Aluminum Company of America. 

Wm. A. Yung,—Macbeth-Evans Glass Co. 

O. P. Brysch,—Koppers Co. Labs., Mellon Institute. 

Harold J. Rose,—Koppers Co. Labs., Mellon Institute. 

O. O. Malleis,—Koppers Co. Labs., Mellon Institute. 

Roy E. Swain. 

A. C. Bakken,—Aluminum Chateees of America. 

W. N. Stoneman. 

C. S. Taylor,—Research Bureau, Aluminum Company of America. 
C. A. Styer,—Westinghouse Electric Co., East Pittsburgh, Pa. 
C. M. Bouton,—Bureau of Mines. 

H. H. Blau,—Macbeth-Evans Glass Co. 

K. K. Stevens,—Carnegie Tech. 


D. O. Evans. 

S. S. Cole, Koppers Co. Labs., Mellon Institute. 

F. Merian. 

Cc. A. Stone,—Macbeth-Evans Glass Co. 

C. H. West,—Westmoreland Specialty Co., Grapeville, Pa. 

S. B. West, Westmoreland Specialty Co., Grapeville, Pa. 

A. E. Blake,—The U. G. I. Contracting Co. 

R. C. Purdy,—General Secretary, AMERICAN CERAMIC SocIETy, Columbus, Ohio. 
J. E. Hansen,—Mellon Institute. 

R. E. Arnold. 

T. H. Sant,—John Sant & Sons Co., East Liverpool, Ohio. 

C. J. Rodman,—Westinghouse Electric Co, East Pittsburgh, Pa. 


1924 ANNUAL CONVENTION 


Atlantic City in February is delightful. None of the hotels would consider a con- 
vention between February 15 and April 1, because of the regular patrons who during 
this period crowd Atlantic City. It was necessary to set the convention ahead to the 
week of February 4 to get it scheduled in Atlantic City. The weather is fine, the salt 
water bathing is fine, and the board walk and piers are going full tilt all during February. 

So much for the season. 

The place needs no advertising; it is the greatest resort in America, winter or 
summer. So much for the place. 

Those who attended the last two annual conventions of the AMERICAN CERAMIC 
Society know that there will be people there to meet, papers to hear, discussions to 
participate in, and buttonhole lobby chats which none can afford to miss. The general 
sessions on Monday will be of great interest and value to all. The Division Sessions 
on Tuesday and Wednesday will pound brass tacks into your problems. Each industrial 
group will meet separately, with the programs for each confined to their specific and 
special problems. 

The occasion, by record established and by program assured, will be most profitable. 

The hosts—can there be a more promising forecast of a well organized, comfortable 
stay in Atlantic City than to say that the New Jersey Clay Workers Association and 
Eastern Section of the AMERICAN CERAMIC SOCIETY will be the hosts? 

This is the set-up for a dignified and profitable convention in America’s greatest 
playground at a popular time of the year for a sea-shore vacation. 
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SOME OF THE 1923 WORKERS! . 


In the good old days when the entire membership could sit around a 


table in Section Q with open notebooks and with open frank minds and 


when each one was known and hailed by his first name, there was a fel- 
lowship, a “bond that ties’’ which counted for loyalty to the group and 
to each other. 

Today there are several such group meetings together and the de- 
velopment and showing of that same fellowship and loyalty which dis- 
tinguished that single group twenty to twenty-six years ago. ‘There is 
today more extensive and intensive fellowship among ceramists. This 
does not need cultivating; it is flourishing because of its realized value 
to the individuals, to the SociEty and to industrial ceramics in general. 

It is impossible, however, for any person, even the General Secretary, 
to know allthe members. ‘There is need of making more generally known 
the faces and the history of the individuals. A complete album, as is 
had by many organizations, would be very valuable and the SocrgtTy 


: - will some day be in position to compile and publish one. It is an antici- 


pation of this that the workers will from time to time be shown in the 
Journal. 
Robert J. Anderson 


Born in Cleveland, Ohio, 1892. Attended Case 
School of Applied Science, 1910-1914, B.S. in metal- 
lurgy, 1914. Elected to all honorary, scientific, and 
scholarship societies in undergraduate school (Theta 
Tau, Tau Beta Pi, Sigma Xi); post graduate degree 
Metallurgical Engineer, Case School 1917. Succes- 
sively instructor in metallurgy, University of Missouri, 
School of Mines, Rollo, Missouri; metallurgical engi- 


research metallurgist with Henry Howe, Columbia 
University; engineering editor of The Iron Trade_Re- 





pe | view, Cleveland, Ohio; chief metallurgist Cleveland 
‘Metal Products Co.; aeronautical engineer, Bureau of R. J. ANDERSON 


Aircraft Production, Detroit; consulting metallurgist; 

now metallurgical engineer, chief of non-ferrous metals section, U. S. Bureau of Mines, 
Pittsburgh. Pioneer investigator in U.S. in metallurgy of aluminum. Wide contributor 
to technical and scientific press on metallurgy. Author, “Metallurgy of Aluminum 
and Aluminum Alloys,’ in press 1923-1924. .(Henry Carey Baird Co., New York, 
N. Y.) Became member of this Socmtry, 1923. Member, A. I. M. M. E. A. S. 


1 The likenesses and personal histories here given do not include all of the 1923 
workers. The photo and sketch of several of them have already been given in earlier 
issues of the Journal. Some are not here through inadvertant oversight of the Editors. 
Others are adverse to having their pictures and sketches given. 

It is not possible at this time to present a complete album of the workers. It is 
planned to continue collecting photos and personal histories until the SocrEeTy shall 
have its records complete. - 
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T..M.; Institute of Metals (England); Franklin Institute; S. P. E. E.; A. A. A. S.; 
American Foundrymen’s Association; ete. Contribution to Journal, 1923, “Metal- 


lurgical requirements of refractories.” 





G. H. ASHLEY 


Survey and Chief of Section of Eastern Fuels of all 
geological work in the eastern coal fields, including 
codperative work in Pennsylvania; 1910-1912, state ge- 
ologist of Tennessee; 1912-1919, geologist, U. S. Geologi- 
cal Survey and part time administrative geologist and 
acting director. Chief of the Section of Eastern Coal 
Fields. Chief of the Section on Coal of the Land 
Classification Board; 1919, state geologist of Pennsyl- 
vania. Contribution to Journal, 1923, ““The fire brick 
materials of Pennsylvania.” 


James Aloysius Audley 


Born 1858, Liverpool, 


George H. Ashley 


Born 1866, Rochester, New York; graduated 1889 with 
degree of M.E., Cornell University; 1889-1891, with 
Ward's Natural History Establishment, Rochester; 
1891-1894, assistant, Arkansas Geological Survey; 1892-— 
94, post-graduate student Stanford University, degree 
of A.M. in 1892, Ph.D.in 1894; 1894-1896, teacher of 
geology, physics, and chemistry in High Schools of 
Stockton and San Bernardino, California; 1896-1900, 
assistant state geologist of Indiana and part time acting 
state geologist, in charge of survey of coal lands of that 
state; 1900-1903, professor of biology and geology in 
College of Charleston, S. C.; at the same time assistant 
of the U. S. Geological Survey; 1903-1910, assistant 
geologist and, later, geologist of the U. S. Geological 





England. Raised in the J. A. AUDLEY 


potteries district of North Staffordshire. Attended 
evening science classes at the Wedgewood Institute Potteries, Mechanics’ Institu- 
tion, and Minton Memorial Building. Studied as a science teacher in training 


A. E. BADGER 





at the Royal College of Science, 1880-1884. Obtained 
associateship in geology and biology. Elected fellow 
of Institute of Chemistry of Great Britain and Ireland 
and a fellow of the Chemical Society of London. Was 
graduated 1893 with B.S. degree from London Univer- 
sity. Served as Science Master at Hanley for sixteen 
years, two years organizing and teaching science at 
Shrewsbury Technical School. Became technical chem- 
ist at the Eastwood Sanitary Works, Hanley, 1904— 
1913. Since 1914 connected with and now director 
of the New Hall Works Pottery Co., Ltd. Contribution 
to Journal, 1923, ““The Ceramic Society (English).” 


Alfred E. Badger 


Born in Cleveland, Ohio, November 25, 1899. 
Attended Case School of Applied Science 1918-1922. 
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Associate physicist, glass technology department of National Glass Works in 1922. 
Joint author with C. D. Spencer of article in Journal, 1923, ‘““A skiagraphiec study of 
fabricated glass articles.”’ 


Arthur E. Baggs 


Born in Alfred, N. Y., 1886. Ceramic training at 
New York State School of Ceramics, Alfred, N. Y. 
1903-1905 and 1909-1911. Appointed instructor in 
pottery, Marblehead Handcraft Shops, Marblehead, 
Mass., 1905. Director of Marblehead Potteries since 
1905 and owner since 1915. From 1912-1918 had further 
study in New York City and served as part time in- 
structor at the Ethical Culture School. Became 
member of the AMERICAN CERAMIC Society, 1910. 
Member Master Craftsman, Boston Society of Arts 
and Crafts; New York Society of Craftsmen. Chair- 
man, New England Local Section, this Socrgry, 1923. 





A. E. Baces 


Cecil Eugene Bales 


Born in Livingston, Kentucky. Attended public schools in Louisville. Gradu- 
ated Du Pont Manual Training High School and Branch School of Engineer- 
ing. College training secured at University of Chicago 
and University of Kentucky. Chief chemist, Louis- 
ville Fire Brick Works and field assistant of Kentucky 
Geological Survey. Became member of this Socrery 
in 1921, active member, 1923. Member American 
Chemical Society, Ceramic Society (English) and 
Kentucky Academy of Science. Chairman of Program 
Committee, Refractories Division this Socrety, 1923. 


Frederick E. Bausch 


Born in St. Louis, 1871. Graduated from Washing- 
ton University in 1892 with degree of electrical 
engineer. Taught three years at St. Louis Manual 

C. E. BALES Training School, 1892-1895. Attended Cornell Univer- 

. sity, 1895-1896. Electrical engineer with Bell Tele- 
phone Co. of Missouri. 1898-1900, mechanical engi- 
neer, Missouri Edison Electric Company. 1900-1901, 
chief engineer, Crystal City, Missouri, plant of 
Pittsburgh Plate Glass Co. 1901-1923, manager, St. 
Louis Territory, Hooven, Owens, Rentschler Company 
of Hamilton, Ohio. Also proprietor of Frederick E. 
Bausch Fire Clay Mines in St. Louis county and cruci- 
ble clay mines, Kaolin, Illinois, 1903-1923. Chairman, 
St. Louis Section, this Society, 1923 Became member 
this Socrgty, 1919; active member, 1923. 





Marcus L. Bell 


Was graduated from the New York State School of 
Clay Working and Ceramics at Alfred, New York. F. E. BAUSCH 
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7 ML ss BELL 


Mellon Institute, 1916-1917. 


Now ceramist with the Carnegie Steel Company, 
Pittsburgh, Pa. Became member of the AMERICAN 
CERAMIC SOCIETY in 1909, active member in 1919. 
Chairman of the Committee on Research, Refractories 
Division, this Socretry, 1923. 


A. E. Blake 


Born Nashua, New Hampshire, 1887. Was gradu- 
ated from University of New Hampshire, 1910. 
Assistant in chemistry, 1910-1911, Rensselaer Poly- 
technic Institute, Troy, N. Y. Fellow, Mellon Insti- 
tute, 1911-1914. M.S. degree University of Pitts- 
burgh, 1918. Instructor in chemistry, Carnegie 
Institute of Technology, 1914-1915. Fellow, Mellon 
Institute 1915-1917. Findlay Clay Pot Co. Fellowship, 
Sales engineer, Pitts- 


burgh office, Surface Combustion Company of New 
York, 1917-1921. Pittsburgh Representative, the 
U. G. I. Contracting Company, Philadelphia, 1921 to 
date. Honorary member, Alpha Chi Sigma. Mem- 
ber of the AMERICAN CERAMIC SOCIETY, 1917, active 
member, 1923, Amer. Chem. Soc., Engineers Soc. of 


W. Pa. Published several papers on “Surface com- 
bustion’’ and “‘Water gas.’’ Contribution to Journal, 
1928, “Cold clean artificial gas” and a discussion upon 
the “‘General properties of gaseous fuels.” 


James C. Boudreau 


Studied art in Boston, New York and Paris. Stu- 
dent in education at Columbia University and the 
University of Pittsburgh. Student in ceramics at the 





, Awd. BRAKE 


University of Pittsburgh and Alfred University. 





J. C. BoupREAU 


Served as aviator during the war. Particular interest 
in ceramic art education as it functions in the elemen- 
tary and high schools. Became member of the AMERI- 
CAN CERAMIC SOCIETY in 1921, active member, 1928. 
Is Vice-chairman of the Art Division of this SocrETY 
and Chairman of the Committee on Education of the 
same Division. Contribution to Journal, 1923, “Clay 
as a medium through which educational ideals may be 
effectively presented.” ; 


W. F. Brown 


Was graduated Cornell University 1915, specialized 
in chemistry. Employed at Ball Bros. Glass Co., 
Muncie, Indiana. Last year of this service as chief 
chemist, working with R. L. Frink, then chief engineer. 
Chemical Warfare Service. Bureau of Standards, 
Optical Glass Section, for short period, leaving for 
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position as chief chemist, Libbey-Owens Sheet Glass 
Co., Charleston, W. Va. Served in this capacity four 
years. Now working in executive offices of that com- 
pany, at Toledo, Ohio. Became member of the 
AMERICAN CERAMIC SoclEtTy, 1917, active member, 
1921. Representative on Committee on Nominations, 
Glass Division, this Society, 1923. 


~ Peter P. Budnikoff 


Born, 1885, Smolensk, Russia. Was graduated from 
the Polytechnical Institute at Riga (Chemical Section) 
1911 as engineer technologist. Employed in the manu- 
facturing of electric coals at the station Kudniows 
near Moscow. From 1912-1914 lectured in chemical 
technology at the School of Industry and Manufacture 
at Lodz, Poland. In 1914 was despatched to Augland 
by the minister of Public Instruction for scientific 





W. F. Brown 


purposes. From 1914-1916 


directed own | ceramic works at Smolensk which has existed more than 150 
years. In 1916 and 1917 was Administrator of the 





Manufactory of arms at Moscow. In 1917 voted by 
the council of professors at Ivanowo-Vosnessensk as 
docent at the Polytechnical Institute formerly at Riga. 
Read lectures on mineralogic technology at the Chemie 
faculty. In 1918 was elected professor in same section. 
Also read lectures on acid and fire-proof materials on 
technology of building materials at the Architectural 
faculty. A member of the scientific council of the Ex- 
perimental Institute for Silicate at Moscow; German 
Chemical Society. Since 1918, secretary of the Journal 
News of the Polytechnical Institute at Ivanowo-Vossen- 
ensk. Contribution to this Journal, 1923, senior author 
with FE. A. Shilov, ‘““The chemistry of the -terpene 
medium for ceramic liquid gold.” 


Bruner Moore Burchfiel 


P. P. BUDNIKOFF 


Born in 1898 at Anthony, Kans. Received the de- 


gree of A.B. from Southwestern College, Winfield, 
Kans. in 1918. Was Junior Fellow on the Refractories 
Manufacturers’ Association Fellowship at Mellon 
Institute in 1918 and 1919. From 1919 to 1921 was a 
graduate student and assistant instructor in chem- 
istry at the University of California. Received the 
degree of M.S. in 1920. Since 1921 has been re- 
fractories chemist for the Los Angeles Pressed Brick 
Company, carrying on research work on refractories 
in the laboratory at their Alberhill, California, plant. 
Became member AMERICAN CERAMIC SOCIETY in 1921, 
active member, 1923; member of the American 
Chemical Society and Sigma Xi. Contribution to this 
Journal, 1923, “Refractory clays of the Alberhill, 
California deposits.” 





B. M. BuRCHFIEL 
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Born 1892 at Chicago, II. 


Elmer N. Bunting 
Was educated in the Chicago public schools and 


the University of Chicago (B.S., 1915, and Ph.D., 1918, in chemistry). During 





E. N. BUNTING 


the years 1912-1918 was an assistant in chemistry at 
the University of Chicago, and in 1918-1919 was 
employed as a ceramic chemist at the Bausch and Lomb 
Optical Co., of Rochester, N. Y. Since 1920 has been 
at the University of Illinois as research associate in 
the Ceramic Engineering Experiment Station. Became 
member of this Socrety, 1922, active member, 1923. 
Contribution to Journal, 1923, “An electric furnace 
temperature regulator.”’ 


Frederick Carder 


Born in England. Started work in father’s pottery 
getting a practical training in all departments. Ob- 
tained position as designer in flint glass factory in 


England. Obtained a gold medal as well as numerous 
silver ones for designs in glass. Exhibited works in 
sculpture at the Royal Academy and was awarded a 
Traveling Scholarship by the Government. Became 
Master of a School of Art and Technology. Taught 
glass-making under the County Council of Stafford- 
shire,. one of the first classes in this subject in Europe. 
Made a report for the County Council of Staffordshire 
of the glass industries of Germany and Austria. Came 
to America to make a similar report on glass industry 
of the United States. In 1903, started the Steuben 
Glass Works with T. G. Hawkes, manufacturing artis- 
tic glass. In 1918 this Company was amalgamated 
with the Corning Glass Works and was made art 





director of same. Became member of this SOCIETY F. CARDER 
1908 active member, 1919. Contribution to Journal, 





C. W. CRANE 


1923, “‘Artistic glassware.’’ Also Councilor, Art Di- 
vision, this SOCIETY. 


Charles W. Crane 


Born in New Jersey. Began business career in ship- 
ping trade with membership at present in the Maratime 
Exchange of New York. Financially assisted a mine 
of clay in 1893, saving operator from failure. 1903, 
incorporated the business under name of Crossman 
Company, now President and Treasurer of Company, 
South Amboy, N. J. Trustee of Manufacturers’ 
Association of New Jersey, Vice-president, New Jersey 
Manufacturers’ Casualty Insurance Company and of 
New Jersey Manufacturers’ Association Fire Insurance 
Company. Became member of this Society, 1917, 
active member, 1920. Vice-president, Eastern Section, 
this Society, 1923. 
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J. L. Crawford 


Was graduated ceramic engineering, University of 
Illinois, 1917. Served in Army one year during war. 
With Westinghouse Lamps Company eighteen months. 
During past four years has been Industrial Fellow at 
Mellon Institute, making special study of glasshouse 
refractories. Became member of this SocrEtry in 1916, 
active member, 1921. Contribution to Journal, 1928, 
“High alumina refractories.”’ 


W. J. Darby 


Born at Florence, Alabama, 1900. Graduated, 
University of Alabama in 1922, receiving B.S. degree 
in Chemical Engineering. In August, 1922, was 
awarded a Research Fellowship at the Missouri School 
of Mines and Metallurgy, in codperation with the U. S. 
Bureau of Mines. Now connected with the Research 
Division of the New Jersey Zinc Company. Joint 
author with B. M. O’Harra in Journal, 1923, ‘“The 
disintegration of refractory brick by carbon monoxide.”’ 





J. lL. CRAWFORD 


Frank W. Davis 


Born Milford, Delaware, 1889. Graduate Lehigh 
University. Member A. I. M. M. E., Amer. Iron and 
Steel Institute and Amer. Electro-Chemical Society. 
Eight years with the Alan Wood Iron and Steel Co. 

W. J. Darpy Four months with 110th Infantry, sixteen months with 

Ordnance Department, U.S. A. Is now metallurgist, 

U. S. Bureau of Mines, New York City. Contribution 

to Journal, 1923, “Outline of refractories requirements 
for the iron and steel industry.” 7 





Harry E. Davis 


Was graduated from Ohio State University, Depart- 
ment of Ceramics, 1919. Was employed with the 
O. W. Ketchum Terra Cotta Company, Crum Lynn, 
Pa. With the Northwestern Terra Cotta Company. 
Chicago, since 1920. November, 1923, took position 
as head of the terra cotta department of the Tropico 
Potteries Company, Glendale, Calif. Became member 
of the AMERICAN CERAMIC SOCIETY, 1919, active mem- 
ber, 1923. Secretary and member of Executive Com- 
mittee of the Chicago Section, this SocrEty, 1923. 





Conrad Dressler 


Born Streatham, England. Educated in France and 
England. Studied at South Kensinger and under Sir Edgar Boehm. Opened studio 
in Chelsea with small kiln about 1888. In 1893 started the Della Robbia _ pot- 
tery at Birkenhead. Built the Medmenham Pottery, 1896. Made the friezes which 
surround the Hall of the Law Society, the decoration for the Humphrey Museum, 
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Cambridge and the Music Room, Winchester School. 
Worked on sculpturing 1904-1908. Returned to pottery 
and developed ideas on tunnel kiln. Built first industrial 
tunnel kiln, 1911. Dressler Tunnel Ovens Company or- 
ganized. Built first Dressler tunnel kiln in America in 
1915. Settled permanently in America in 1919. 
Actively engaged in the art of sculpture at studio 


1923, “The artistic 





SOCIETY. 
H. E. Davis 

| Warren E. Emley 
Received B.S. degree, University of Michi- 
gan, 1906, and degree of Ch.E. in 1912. Em- 
ployed as chemist from 1906-1908, Fletcher 
Paper Company, Alpena, Michigan. In 1909 
connected with the Technologic Branch of the 
U.S. Geological Survey at Pittsburgh. This 
work taken over by U. S. Bureau of Stand- 
ards, 1910. Resigned 1917 to become 
Assistant to the President of the Riverton 
Lime Company, Riverton, Va. Returned 
to Bureau in Washington, 1918. Specialties, 
lime, gypsum and sand-lime brick. Chair- 
man, Gypsum Committee and Secretary, 
Brick Committee, A. S. T. M. Honorary 
member Sand-Lime Brick Association since 
1910. Represented U. S. Department of 
Commerce, Brazilian International Centen- 
nial Exposition and the A. S. T. M. at the 
International Engineering Congress in Rio 
de Janeiro. 
Became 
member of 
this SocrETYy 
in 1913, ac- 


plaster.” 


Member Committee on Data, 


in Cleveland. Became member of this Socrety, 
1920, active member, 1921. Contribution to Journal, 
needs of modern faience.”’ 
Art Division, this 





CoNRAD DRESSLER 


tive member, 1915. Senior author of paper with 
E. B. Berger in Journal, 1923, “Panel tests of lime 


G. P.. Fackt 
Born at Mascoutah, Illinois, 1884. Was graduated 





G. P. FacstT 


from Ohio State University, 1907, with degree of engi- 
neer of mines in ceramics. Went to work for the St. 
Louis Terra Cotta Company as ceramic chemist, re- 
maining there until 1911. Organized the Denver 
Terra Cotta Company and was vice-president and 
general manager. This plant was recently purchased 
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by the Northwestern Terra Cotta Company. Was made president and general 
manager of the Denver Terra Cotta Company, which retains its identity. 
Becatne member of the AMERICAN CERAMIC SOCIETY 
in 1907, active member, 1919. Councilor for Terra 
Cotta Division, this SocrEry, 1923. 


Robert F. Ferguson 


Born at Everett, Pa., 1895. Graduated from the 
University of Pittsburgh, 1916. Served in the Chemi- 
cal Warfare Service, Development Division, 1918. 
Junior Fellow, Refractories Manufacturers’ Associa- 
tion Fellowship, Mellon Institute of Industrial Re- 
search, University of Pittsburgh, 1919 to date. Secre- 
tary, Refractories Division, AMERICAN CERAMIC 
Society, 1923. Became a member of this SocrETy, 
1918. Member Committee on Standards. Joint au- 
thor with R. M. Howe in Journal, 1923, ‘“‘Composition 
and properties of diaspore bauxite and gibbsite,” and 
with R. M. Howe and S. M. Phelps, “The action of 
slag upon silica, magnesite, chrome, diaspore and fire 
clay refractories.” 





R. F. FERGUSON 


Francis C. Flint 


Born in Chicago, Ill, in 1891. Graduated from 
Pomona College in southern California, 1915. Did 
graduate work in the University of California. Taught 
chemistry in college for a while, going into research 
again during the war. Became member of this 
Society, 1919. Has been with the Hazel-Atlas Glass 
Company since 1920. 





Andrew Foltz 


Bee PRINT President of the Lambertville Pottery Company. 

Became member of this Socrety, 1920, active mem- 

ber, 1921. President of the Eastern Section of this 

Society and Chairman of the Executive Committee of 
the same Section. 


Harry D. Foster 


Born at Thornville, Ohio, in 1898. Received baehe- 
lor’s degree in engineering at Ohio State University 
in 1920, specializing in ceramics. Employed with 
Mosaic Tile Company in Zanesville during 1919. 
Since graduation connected with the U. S. Bureau of 
Standards in codperation with the Hollow Building 
Tile Association, on the fire-resistive and other physical 
properties of hollow building tile. Became member 
this Society, 1919, active member, 1923. Member of 
the A. S. T. M., Committee C-10 on Hollow Building 
Tile. Contribution to Journal, 1923, “Capping for A OLTs 
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compression specimens,” and “Effect of grog addition 
on the fire resistance of hollow tile.” 


Frank F. Frederick 


Director, The School of Industrial Arts, Trenton, 
N. J. Contribution to Journal, 1923, ‘School of 
Industrial Arts,’’ City of Trenton. 


Myrtle Merritt French 


Was graduated from the New York State School of 
Clay Working and Ceramics at Alfred University, 
Alfred, N. Y., in 1918, receiving a B.S. degree. 1913- 
1914 did graduate work at same school; 1914-1915 
taught in high school; 1915-1916 taught pottery in 


Alfred University; 1916-1920 taught pottery and weaving in Carnegie Institute 
of Technology at Pittsburgh, Pa. From 1921 to present time taught pottery and 
weaving in Chicago Art Institute. Summers and 


1916 studied design at Columbia University, New York; 
1917 studied ceramics at Alfred; 1918 to present time 
taught ceramics at Alfred. 1923 received F rank Logan 
medal at Chicago Art Institute for pottery. Contribu- 
tion to Journal, 1923, ‘““The problem of the turquoise 
alkaline glaze.” 


C. E. Fulton 


Was graduated from Rutgers College, 1911, B.S. 
degree in ceramics. Held ceramic fellowship at the 
University of Illinois, 1911-1912. Became laboratory 
assistant in the research department with the Pittsburgh 
Plate Glass Company in July, 1912. January 1, 1917 to 
present time, chief engineer with the same Company. 
Became member of the AMERICAN CERAMIC SOCIETY 





F. F. FREDERICK 


1911, active member 1915. Member of Committee on Standards (Products) for 
the Glass Division, this Society, 1923. In recent years a contributor to the Journal. 





MyrtLtE M. FRENCH 


T. W. Garve 


Graduate mechanical engineer. Joined the Richard- 
son-Lovejoy Engineering Company in 1907 after pre- 
vious experience as machinist and designer, continuing 
with the Lovejoy Engineering Company until 1916. 
During the latter years took the ceramic course at 
Ohio State University. Practical experience as burner 
on continuous and periodic kilns with the Hebron Fire 
& Pressed Brick Co., Hebron, N. Dak., Waynesfield 
Tile Works, Waynesfield, Ohio, and the Barbourville 
Brick Company, Barbourville, Ky. During 1917 was 
in charge of the shop and business of the Ceramic 
Supply & Construction Co., Columbus, O., then de- 


signer for the Atlas Portland) Cement Company, Northampton, Pa., the Findlay 
Clay Pot Company, Washington, Pa.,.and the Chain-Belt Company, Milwaukee, 
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Wis. During 1919, 1920, 1921 and 1922 was construction 
engineer for the Franklin Brick & Tile Co., Columbus, 
Ohio, and then for the Clay Products Company of Amer- 
ica, New Hope, Pa. During summer, 1922, in charge 
of burning and kiln remodeling for the Paxtonville 
plant of the Watsontown Brick Company, Watsontown, 
Pa. From fall 1922 until fall 1923 construction engi- 
neer for the combined plants of the Franklin Brick & 
Tile Co., Columbus, Ohio, and the Clay Products Com- 
pany, Brazil, Ind. At present with the Findlay Clay 
Pot Company, Washington, Pa. Became member of 
the AMERICAN CERAMIC SOCIETY in 1910, active mem- 
ber in 1913. Contribution to Journal, 1923, ‘Con- 
struction features of importarice to clay plants.” 


G. P. Gavin 


Received technical training, Lane Technical School, 
Chicago, Illinois. Assisted in several potteries in Chicago and the East. From New 
Jersey took position as superintendent of the Kalama- 
zoo Sanitary Manufacturing Company, Kalamazoo, 
Mich. Contribution to Journal, 1923, with F. M. 
Hartford, “A recent installation of a Harrop tunnel 
kiln.”’ 





T. W. GarRvE 


Charles F. Geiger 


Graduate, ceramic engineering, University of 
Illinois. Research assistant in same department one 
year. Instructor in ceramics, Rutgers College, two 
years. Located at Camp Dix, New Jersey and U. 8. 
Bureau of Standards, Pittsburgh for investigative work 
on airplane spark plugs, light aggregate for concrete 
ships during the war. Employed with the Carborun- 
dum Company, Niagara Falls in 1919 for research and 

C. F. GEIGER application work on silicon carbide and clay refrac- 

tories. Transferred to refractories division, same 

Company, Perth Amboy, N. J. in 1920 as refractories 

engineer in the production and application of silicon 

carbide and other superior refractories, high tempera- 

ture cements, fire clay refractories, etc. Became active 

member this SocrEty, 1920. Contribution to Journal, 

1923, “The history of the development of silicon car- 
bide refractories.” 





R. F. Geller 


Born in Fowler, Michigan, 1895. Received B.S. 
degree in chemical engineering in 1918, University of 
Michigan. Since leaving the University has been 
connected with the Bureau of Standards; is now chief 
of the Refractories Section of the Ceramic Division. 
Became member, this Socrery, 1919, active member, 
1921. Is now chairman of the Committee on Stand- R. F. GELLER 
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ards. Active member of the A. S. T. M. and is at present a member of Com- 
mittee C-8 on Refractories and Committee C-10 on Hollow Building Tile. Con- 
tributions to Journal, 1923, “Progress report on specifications for refractories.’”’ Senior 
author with A. N. Finn, “Further studies on cast glass pots.” 


Horace W. Gillett 


Born Steuben County, N. Y., 1883. Received degrees of A.B., 1906 and Ph.D., 1910, 
Cornell. Assistant chemist, Cornell, 1906-1907; chemist, A. D. Little, Inc., 1907-1908; 
assistant in chemistry, Cornell, 1908-1910; manager, research department, Aluminum 
Castings Company, 1910-1912. From 1912 to present time chief alloy chemist, 
U. S. Bureau of Mines, New York City. Member, Chemical Society, Electrochemical 
Society, Mining Engineers and British Institute of Metals. Contribution to Journal, 
1923, ‘“Metallurgical requirements of refractories for furnaces melting copper alloys.”’ 


Albert Alexander Granger 


Born at Paris in 1866. Began career at the Faculté 
des Sciences of Paris in the laboratory of chemical 
researches. Was assistant of analytic chemistry 1889- 
1891. Became professor of ceramic technology and 
chemistry at the Ceramic School of the Sévres Manufac- 
tory in 1894 at the time of the creation of this school. 
Received degree of Doctor of Science, 1898. Lecturer 
for ceramic glass and cement at the Ecole Municipale 
de Physique et Chimie Industrielles de la Ville de Paris, 

A. A. GRANGER 1902-1914. Chief of the testing laboratory of the 

Manufactory at the Sévres Laboratory, 1909. First 

researches bore upon inorganic chemistry; at Sévres spent entire time with ques- 

tions concerning ceramic and glass industry. Contribution to Journal, 1923, “The 
ceramic industry of France at the end of the 19th century.” 





Flemmon Porter Hall 


Received B.E. degree in 1918 from Vanderbilt University. Was employed at a 
Government Powder Plant as chemist during 1918. Was employed at Bureau of 
Standards in the Ceramic Division during 1919-1920. 
Received S.M. degree from Massachusetts Institute 
of Technology in 1921. Up until October 1 this 
year was employed as associate chemist at Bureau of 
Standards in Ceramic Division. Is now taking gradu- 
ate work in the department of physical chemistry, 
Massachusetts Institute of Technology. Became mem- 
ber of this Socrety, 1921, active member, 1923. 
Contribution to Journal, 1923, “Effect of hydrogen 
ion concentration upon clay suspensions.” 





Carl B. Harrop 


Engineer of Mines, Ohio State University, 1902; F. P. Hay 
Assistant chemist, Bronson Portland Cement Co., 
Bronson, Mich., 1902; assistant chemist, National Portland Cement Co., Dur- 
ham, Ontario, 1903; chief draftsman with W. D. Richardson, brickworks engi-. 
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neer, Columbus, Ohio, 1904; secretary, The Richardson-Lovejoy Engineering Co., 
Columbus, Ohio, 1905-1910; estimator, The Kilbourne & Jacobs Mfg. Co., Colum- 


bus, Ohio, 1907-1910; secretary, treasurer and man- 
ager, the Ceramic Supply & Construction Co., Colum- 
bus, Ohio, 1910-1913; vice-president, the Richardson- 
Lovejoy Engineering Co., 1913-1916; part-time in- 
structor of ceramic engineering, Ohio State University, 
1910-1913; assistant professor of ceramic engineering, 
Ohio State University, 1913-1923; in private consult- 
ing engineering practice, specializing on continuous 
tunnel kilns, since 1918. Became member of the 
AMERICAN CERAMIC SOCIETY, 1914, active member, 
1917. Chairman, Committee on Rules, Heavy Clay 


~ Products Division, this Society, 1923. 


Theodore D. Hartshorn 


Born in Kensington, Md. Graduated from Dart- 
mouth College in 1921 with B.S. degree in Chemistry. 
In’ 1918, employed in Chemical Warfare Service, 


Washington, D. C. In 1920, employed by Hooker 





C. B. HArRRopP 





T. D. HARTSHORN 


Electrochemical Company, Niagara Falls, N. Y. 
For the past two years connected with the Enameled 
Metals Section, U. S. Bureau of Standards, Washing- 
ton, D. C. Joined AMERICAN CERAMIC SOCIETY 
in 1922, became active member in 1923. Chairman of 
Committee on Data of the Enamel Division, this 
SocrEty for 1923. 


Frank M. Hartford 


Born, New Philadelphia, Ohio, 1897. Received engi- 
neering education, 1916-1918, Ohio State University. 
Employed with the Chelsea China Company, New 
Cumberland, W. Va., and since that time associated 
with Carl B. Harrop, Engineers and Constructors, 
Columbus, Ohio. Became member of the AMERICAN 
CERAMIC SOCIETY, 1920, active member, 1923. Joint 


contributor to Journal, 1923 with G. P. Gavin, “A 
recent installation of a Harrop tunnel kiln.’’ 


Fred T. Heath 


Born, Tacoma, Wash. Entered University of Wash- 
ington, Seattle, Wash. in 1915 studying architecture. 
Commissioned in Coast Artillery Corps and transferred 
to Air Service as observer during the war. Reentered 
the University of Washington in the newly established 
ceramics department. Received B.S. degree in 1922, 
the first degree in ceramic engineering granted at that 
University. Associated with Prof. Hewitt Wilson 
during survey of clays and the ceramic industry of the 
Northwest. Spent one year conducting research stud- 
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building tile design with the Heath» Unit Tile Company, 
ceramic research fellowship sustained jointly by the Ceramic 


Station, U. S. Bureau of Mines, of Columbus and the 
Engineering Experiment Station, Ohio State Univer- 
sity, conducting research pertaining to heavy clay 
products until June, 1924. Became member this So- 
CIETY, 1919, active member, 1928. Joint author with 
Hewitt Wilson and A. L. Bennett, Journal, 1923, of 
paper entitled, ‘‘Preliminary report on residual kaolin 
and feldspar in the Pacific Northwest.” 


Perry D. Helser 


Born at Thornville, Ohio, in 1898. Graduated in 
Ceramic Engineering from the Ohio State University 
in 1917. One year, Ceramic Engineer with Mosaic 
Tile Company of Zanesville, Ohio. One year’s ser- 
vice as Lieutenant in the Chemical Warfare Service, 
U.S. A., manufacturing toxic gas at Edgewood Arsenal, 


Edgewood, Md. Up to the present time connected with the A. C. Spark Plug: 


Company of Flint, 


as ceramic engineer. Joined AMERICAN CERAMIC 


Society, 1917. Vice-chairman, Detroit Local Section, 
this Society, 19238. 


Henry W. Hess 


Received early training at Toledo High Schools and 
Graduated from University 
of Michigan and took post graduate work there. Was 
first associated with the Toledo Gas Light and Coke 
Company and for many years with the Libbey Glass 
Company. For past three years has been consulting 
chemical engineer in glass, ceramic and fuel industries, 
Toledo. Became member of the AMERICAN CERAMIC 
Society, 1918, active member, 1921. Contribution to 


Scott Manual Training. 





Bulletin, 1923, “Observations on the European glass 


industries.”’ 
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P. D. HELSER 


L. C. Hewitt 


Received degree of B.S. in ceramics, Iowa State 
College, Ames, Iowa, in 1917. Conducted experimen- 
tal work for Iowa State Geological Survey during the 
summer of 1917, followed by work with the Laclede- 
Christy Clay Products Company at St. Louis, Mo. 
conducting research work in humidity drying. Since 
February, 1921, has occupied the position of ceramic 
engineer for the same company, having charge of the 
research work connected with the development and 
application of refractories, specifications for drying 
clays, composition of mixes and processes of manufac- 
turing. Became member of the AMERICAN CERAMIC 
SOCIETY in 1919, active member in 1923. Contribution 
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to Bulletin, 1928, ‘““Notes on the burning of refractories 
with special reference to control of labor costs.”’ 


Charles W. Hill 


Born in Clarion, Iowa in 1884. Graduated in chem- 
istry, University of Minnesota, 1905. Received M.A. 
degree, 1907, and Ph.D. degree in 1910 in inorganic and 
physical chemistry at the University of Wisconsin. 
Instructor in chemistry at Wisconsin and associate 
professor of chemistry at the University of Syracuse. 
Chemist for St. Paul Gas Company, Laclede Gas Com- 
pany. Assistant director of Research Laboratories, 
National Carbon Company. Research chemist in charge L. C. Hewrirt 
of inorganic chemistry, Westinghouse Research Labora- 
, tory. One of the founders of the Cleveland Research Laboratory and the Cleve- 

land Electro-Metals Company. Since 1920, General Works Manager for the 
Atlantic Terra Cotta Company. Has _ published 
largely in this Journal and other technical publications. 
Has taken patents on various are carbons, solders and 
an indicator and control for furnace atmospheres. 
Main interest for several years in technical control of 
factory processes. Active member this Socretry since 
1920. Chairman of Committee on Standards, Terra 
Cotta Division. 





E. C. Hill 


Received degree of ceramic engineer from Ohio 
State University, 1911. Employed in the research 
department of the Pittsburgh Plate Glass Company 
from 1911 to 1912. Ceramist with the New York 

or HILL Architectural Terra Cotta Company, Long Island 

City, N. Y., 1912-1919. Ceramist with the Conkling 

Armstrong ‘Terra Cotta Company, Philadelphia, Pa. Active member of the 

AMERICAN CERAMIC SocIETY since 1912. Chairman of Committee on Data and 

representative on Committee on Nominations of Terra 
Cotta Division of Socrgrry, 1923. 





Roy A. Horning 


Born at Hutsonville, Illinois. Was graduated from 
the University of Illinois, Ceramics Department, 1914. 
Employed 1914 to 1916 by Armstrong Cork Co., 
Beaver Falls, Pa., doing research work on heat trans- 
mission. Entered service May 1917, commissioned 
in Engineer Corps, later commissioned first leutenant 
in Coast Artillery, went to France with 50th Artillery 
in 1918. Discharged from the army June, 1919. Re- BE Cntr 
turned to the Armstrong Cork Co., Beaver Falls, Pa., 
and devoted most of the time to efficiency work. Manager of the Lancaster 
Brick Co., Lancaster, Pa. Became member of the AMERICAN CERAMIC SocrgTy, 1916, 
active member, 1919. Contribution to Journal, 1923, “Experiences with Dutch kilns.” 
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William Otis Hotchkiss 


Born Eau Claire, Wis., 1878. Received degrees of 
B.S., 1903, C.E., 1908, Ph.D., 1916, from the Univer- 
sity of Wisconsin. Economic geologist, Wisconsin 
-Geological and Natural History Survey since 1907, 
director since 1919. State geologist since 1909. 
Contribution to Journal, 1928, ““Geology of the Baraboo 
ganister deposits.” 


Herbert Insley 


Was graduated from 
Hamilton College in 
1914 and received 
degree of Ph.D. from 

R. A. HoRNING the Johns Hopkins 

; University in 1919, 
specializing in geology. Has been an associate geologist 
with the U.S. Geological Survey and a petrologist with 
the U. S. Bureau of Mines. At present he is petrog- 
rapher for the U.S. Bureau of Standards. Isengaged 
in research on the constitution of ceramic raw materials 
and products. Became a member of the AMERICAN W. O. Horcukxiss 
CERAMIC SOCIETY, 
1922, active member, 1923. Fellow of the Mineralogi- 
cal Society of America and a member of the Geological 
Society of Washington. Contribution to Journal, 1923, 
““A study of the origin and cause of stones in glass.”’ 





R. B. Keplinger 


Received A.B. degree, Cornell, 1911. Ceramic work, 
University of Illinois, 1918 and 1914. With Metro- 
politan Paving Brick Company from 1911 to present 
time as time keeper, 
superintendent, 
general superintendent 
and assistant general 
manager. Became 
member of the AMERI- 
CAN CERAMIC SOCIETY, 
1914, active member, 
1920. Is Chairman of Heavy Clay Products Divi- 
sion, this SocrETy, 1923. 


R. M. King 


Born and reared in Texas. Entered University of 
Texas in 1912 taking B.A. in chemistry 1916. Chief 
chemist Alcoa Tennessee Works, Aluminum Company 
of America for three years. Research Engineer in 
Electrode Plants, Badin, N. C., and Niagara Falls Works R. B. KEPLINGER 
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Aluminum Company of America for two years. Pro- 
duction Superintendent of Carbon Electrode Plant, 
Alcoa Tennessee Works Aluminum Company of Amer- 
ica for one year. Studied ceramics at Ohio State 
University from Feb., 1922 to June, 1923, taking the de- 
gree of Master of Science. Now doing development 
work for American Lava Corporation, Chattanooga, 
Tennessee, in codperation with the U..S. Bureau of 
Mines Ceramic Station, Columbus, Ohio. Became 
member of the AMERICAN CERAMIC SOCIETY, 1923. 
Contribution with A. S. 
‘-Wattsto Journal, 1923, 
“The transfer of heat 
through refractories 
and its  determina- 
tion.” 
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A. A. KLEIN 


‘A. A. Klein 


Born, Syracuse, N. Y., 1889. Employed with Semet- 
Solvay Company, 1906-1907. Attended the Univer- 
sity of Michigan 1907-11. Assistant in mineralogy, 
1908-1911. With Bureau of Standards, 1916. With 
Norton Company, Worcester, Mass., 1916 to date. 
Active member of AMERICAN CERAMIC SOCIETY since 





1912. Councilor, New England Section, this Socrery, 
1923. Joint author with M. C. Booze to Journal, 1923, 
“A rapid means for the determination of the quartz 
content of feldspar.” 


Herbert Frick Kriege 
- Born, Omaha, Nebr., 1895. Received B.S. degree 


_ Central Wesleyan College, Mo., 1916; A.M. University 
of Missouri, 1921; post graduate University of Missouri. 
Taught Iowa High Schools, 1916-1918. Served with 
Coast Artillery Aug., 1918—Jan., 1919. Instructor, 


4 analytical ey University of Mo., 1921— 1923. 


At present chemist 
with Missouri State 








J. B. Krak 





H. F. KriEcE 


Highway Commission. 
Contribution to Journal, 1923, ‘‘Effect of time and 
temperature on the chlorination of flint fire clay.” 


J. B. Krak 


Was graduated Fresenius’ Laboratory, ’07. Re- 
ceived B.S. degree from West Virginia University, 
1912. Chemist, West Virginia Geological Survey, 
1908-1920. Consulting chemist, United States Win- 
dow Glass Company, 1914-1920. Technical editor of 
The Glass Indusiry since 1920. Became member of the 
AMERICAN CERAMIC SOCIETY, 1921, made active mem- 
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ber, 1923. Contribution to Journal, 1928, ‘“The glass 
industry.” 
James D. Lalor 


Born in Philadelphia in 1870. Received engineering 
education under private tutor. Occupied for twenty 
years with construction work around Philadelphia. 
Chief engineer and built the Philippine Exposition 
at Louisiana Purchase Exposition, 1903-1904. In 
1909, developed the 
Lalor Automatic Shut- 
off and Drain Valves. 
for the protection o 
fuel oil systems, with 
factory established in Baltimore, 1913. In 1920, 
placed Lalor Fuel Oil System on the market. Contri- 
bution to Journal, 1923, ‘‘How to install and operate 
a fuel oil system.”’ 
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Carl H. Lawson 


Born, Fall River, Mass., 1893. Entered the employ 
of the Norton Com- 
pany.aWorees ter, 
Mass., in 1908. Served C. H Lawson 
apprenticeship five . 

years in the plant. In 1913 entered the research labo- 
ratory of the same company under Ross C. Purdy 
(then research director). Eight years on factory re- 
search work. Superintendent of the Waltham 
Grinding Wheel Company since 1921. Became mem- 
ber of the AMERICAN CERAMIC SOCIETY, 1917; active 
member, 1923. Sec- 
retary-Treasurer of the 
Northeastern Section 
T. LENCHNER this SocIETY, 19238. 






Theodore Lenchner 


Born, New York City, in 1888. Graduated Pennsyl- 
vania State College with degree of B.S. in 1912. From 
1912 to 1914 with the American Vanadium Company. 
From 1914-1920, superintendent with the O. Hommel 
Company, Pittsburgh, Pa., consulting chemist, 1920- 
1922. Accepted position with the Vitro Manufacturing 
Company in summer of 1922. _ Became member of the 
AMERICAN CERAMIC SOCIETY, 1923. Contribution 
to Journal, 1923, ‘“‘Glass decorators’ palette and its 
decoration.”’ ‘=P CreLBONARD 


Phil C. Leonard 


Born, Joliet, Ill., 1892. Was graduated, 1916, from Lombard College, B.S.degree. 
Served three years as by-product foreman Dover By-Product Coke Co., 





ACTIVITIES OF THE SOCIETY 29 


Dover, Ohio; two years silica work at Joliet for American Coke & Chemical Car; 
and about three and one-half years with American Refractories Co. Sales 


work, in charge Chicago office last year before consoli- 
dating with present General Refractories Company. 
At present a salesman with this Company. Became 
member of the AMERICAN CERAMIC SocIETy, 1923. 
Representative on Committee on Nominations, Re- 
fractories Division, this Society, 1923. 


Jesse Talbot Littleton, Jr. 


Born, Belle Haven, Va., 1887. Received A.B. 
degree Southern University (Alabama), 1906; fellow, 
Tulane, 1906-1908, A.M. degree, 1908; Ph.D. degree, 
University of Wisconsin, 1911. Instructor, University 
of Michigan, 1911-1913. Since 1913, chief, physical 
laboratory, Corning Glass Works, Corning, N. Y. 
Research work centered upon optical constants of 
metals, alloys and steels, and the mechanical and physi- 

cal properties of glass. 


in a muffle kiln.’’ 


Received instructions 





je. ErriLeTON, JR? 


Member, A. A. A. S. and the 


Physical Society. Contribution to Journal, 1923, ‘“The 
relative magnitude of radiation and convection heating 


A. Malinovsky 


Born at Vienna, Austria, in 1875. Worked in 
father’s plant where stove tile, floor tile and enameled 
wate was manufactured. Finished the State Real 
and Gymnasium School at Lauban, Germany. 
in ceramics, and has been 





A. MALINOVSKY 


employed in different countries in Europe in manu- 
facturing refractory porcelain and enameled sanitary 
and kitchen utensils. In America has been employed 
by Randolph and Co., Chicago, Ill. as chemist, develop- 


ing processes and soils, with the, Malinite Co., Belleville 
Ill., Blackmer and Post, St. Louis, Mo., U. S. Smelting 
Furnace Co., Belleville, Ill. At present is employed 
at the Washington Iron Works, Los Angeles, Calif. 
Has designed and remodeled enameling plants and 
has done consulting work. Became member of 
the AMERICAN CERAMIC SOCIETY in 1915; active mem- 
ber, 1923. Is a member of the American Institute of 
Chemical Engineers, Advance of Science, Illinois State 
Academy, American and British Ceramic Society, 
Chairman of the new California section of this SocrETy. 
Contribution to Journal, 1928, ‘‘“Method of cooling 
enamel by compressed air.” 


Mahlon E. Manson 


Born, Terre Haute, Ind., 1895. Graduated from 
Rose Polytechnic Institute, 1916. as chemical engineer. 





M. E. MANSON 
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Worked as a chemist after graduation for Armour & Co. and Butte & Superior Mining 
Co. before entering the army. Served overseas with 90th Division. After discharge, 
worked in Sears-Roebuck laboratory until coming to the Rundle Manufacturing Co. 
in 1920 as chief chemist. Active member of this SocrETYy since 1921. Contribution 
to Journal, 1923, “The use of bentonite for sus- 
pending enamels.” 


John D. Martin 


Born 1880, Cleveland, Ohio. Was graduated from 
Ohio State University, 1901, degree Mechanical Engi- 
neer. With Pennsylvania Railroad 1901—1904 as special 
apprentice, motive power department during part of 
which time acted as member of locomotive testing 
department at St. Louis Exposition. In June, 1905, 
took charge of plant of Straitsville Impervious Brick 
Company, of Thomas Moulding Brick Company, New 
Straitsville, Ohio. In 1915 also took charge of plant 
of Buckeye Fire Brick and Clay Company under same 

-J. D. Martin ownership, located at Scioto Furnace, Ohio. Is voter in 
the Society for-the Straitsville Impervious Brick Com- 
pany, corporation member. Ccntribution to Journal, 1923, ““Automatic kiln stokers.”’ 


- George E. Middleton 


Born January, 1890, in Washington, D. C. Received degree of Ceramic Engi- 
neer from Ohio State University, 1912. Chemist, Northern Clay Co., Auburn, 
Washington, 1912-1918. Assistant examiner U. S. Patent Office, 1913-1919. At- 
tended George Washington University, 1913-1916, receiving degree of B.A. Attended 
George Washington University Law School, 1916-1919. Assistant in patent depart- 
ment of Norton Company, Worcester, Mass., 1919-1920. Associated with the 
patent law firm of Pennie, Davis, Marvin & Edmonds, 165 Broadway, New York City, 
from 1920 to the present time. Became member of the AMERICAN CERAMIC SOCIETY, 
1914; active member, 1923. Contribution to Bulletin, 1923, “Inventions and patents 
—some phases of the patent law.” 





Robert J. Montgomery 


Was graduated from Ohio State University in 1911 with the degree of Ceramic 
Engineer. Until 1915 studied and manufactured glass house refractories in 
the research laboratory of the Pittsburgh Plate Glass 
Company. In charge of the refractories and high 
temperature division of the H. Koppers Company’s 
laboratory at the Mellon Institute, Pittsburgh, 1916-— 
1917, working on the standardization of coke oven 
refractories. ‘Took the position of ceramic engineer 
with the Bausch and Lomb Optical Co., Rochester, 
N. Y.,in 1917. Assisted in the development and manu- 
facture of optical glass during that period of the war 
when it was so badly needed by the Army and Navy. 
Now in charge of the technical work connected with the 
manufacture of optical glass, ophthalmic or spectacle 
glass, both clear and colored, and the manufacture of. 
glass pots of special composition required for this type 
of work. Became member of the AMERICAN CERAMIC R. J. MONTGOMERY 
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Society, 1912; made active member of this Society in 1916. Contribution to 


Journal, 1923, “Opthalmic glass, a new, American product.” 


Donald A. Moulton 


Born, Ironton, Ohio. Was graduated from Ohio 
State University in 1908. Became superintendent 
Condit Forks Brick Company, Condit Falls, Canada 
until 1913. With the McLain Fire Brick Company, 
Wellsville, Ohio, in 1920. Since that time professor 
in the department of ceramic engineering, Iowa State 
College, Ames, Iowa. Became member of the AMERI- 
CAN CERAMIC SOCIETY in 1908, now active member. 
Joint author with Paul E. Cox of paper in Journal, 
1923, “A new raw material for ceramic uses.” D. A. MouLton 





Alexander Ector Orr Munsell 


Born in Brookline, Mass., 1895. Was graduated from Harvard, 1918. 
Served in France nine months. Went into the Munsell Color Company which 
is concerned in the manufacture of Munsell color stand- 
ards and supplies. Now director of the Munsell 
Research Laboratory, established in 1923 in memory 
of Albert H. Munsell, his father, the originator of the 
Munsell Color System. ‘The laboratory has been lo- 
cated in Baltimore so that it may gain the valuable 
codperation of Johns Hopkins University in Baltimore 
and the Bureau of Standards in Washington. Con- 
tribution to Journal, 1923, ‘Simple method of mea- 
suring color.” 


Louis Navias 





Born in Grodno, Russia, 1897. Received education, 
through high school, in Johannesburg, South Africa, 
A. E. O. MUNSELL matriculating from King Edward VII School in 1913. 
In the summer of 1914, attended the Columbia Uni- 
versity. ‘Transferred to the College of the City of 
New York, graduating in 1918 with the B.S. degree 
in chemistry. For two years, 1918-1920, was employed 
in the glass plant of the Bausch and Lomb Optical 
Company, Rochester, New York, doing analytical and 
research work in connection with optical glass. In 1920, 
came to the University of Illinois for graduate work. 
Was a Fellow for the two years, 1920-1922. He re- 
ceived the M.S. degree in ceramic chemistry in 1921. 
Made active member of Sigma Xi in 1921. Became 
member of this Socréty, 1919, active member, 1923. 
Contribution to Journal, 1923, “Measurement of heat 
absorbed and evolved by clays during firing and burn- 
ing.” 





L. Navias 
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F. P. NICKERSON 


Society, 1922. Contribution to Journal, 1923, “The 
value of screen analysis in ceramics.” 


B. M. O’Harra 
Born 1894. Graduated from the South Dakota 
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F. P. Nickerson 


Born and reared in Nebraska. After completing 
early engineering training, entered employ to Deckman- 
Duty Paving Brick Company, Cleveland, Ohio. Later 
became field engineer with the Bonnot Company until 
outbreak of war. ‘Took position of designing engineer 


‘for the General Re- 


fractories Company. 
Since 1920 has been 
employed. with the 
W.5S. Tyler Company. 
Became member of the 
AMERICAN CERAMIC 





School of Mines 1915; chemist, American Smelting 


and Refining Company, Omaha, Nebr., 1915-1917; 


B. M. O’HARRA 


Research Metallurgist, American Smelting and Re- 





F. T. OwENS 


A. R. Payne 


Was graduated High School 
Graduated Pomona College, 
Claremont, Calif., 1913, B.S. degree. Attended Uni- 


Born in Illinois in 1891. 
Redlands, Calif., 1909. 


‘years. Twelve: years 
in production end of the business. Now vice-presi- 
dent. Joined the AMERICAN CERAMIC SoclrEetTy, 1917; 
became active member, 1919. Contribution to Bulletin, 
1923, “Importance of figuring taxes into costs.” 


fining Company, Omaha, Nebr., 1917-1919; super- 
intendent of electrolytic lead refinery and bismuth 
plant, American Smelting & Refining Company, Omaha, 
Nebr., 1919-1921; associate metallurgist, U. S. 
Bureau of Mines, Mississippi Valley Experiment Sta- 
tion, Rolla, Mo., 1921. Member A. I. M. M. E., and 
Am. Electrochem. Society. Contributions to Journal, 
1923, ‘Metallurgical requirements for refractories in 
the electrothermic metallurgy of zinc,’ and senior 
author with W. J. Darby, ‘‘The disintegration of 
refractory brick by carbon monoxide.”’ 


Francis T. Owens 


Connected with 
Fiske and Company, 
Inc., for past thirteen 





versity of California 1913-1916 as graduate student 


in physics. 


Received M.S. degree in 1914. Taught 


A. R. PAYNE 
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San Diego Night High School and Coronado High School, 1916-1917. Assistant 


physicist, U. S. Bureau of Standards, 1917-1919, 
Laboratories. During war in charge of inspection 
of optical glass for Bureau. Chief Physicist, Hazel- 
Atlas Glass Company, Clarksburg, W. Va., 1919 to 
date. Joined the AMERICAN CERAMIC SOCIETY in 
1920; became active member, 1921. Chairman, 
Glass Division, AMERICAN CERAMIC SocrgTy, 1923. 


Albert B. Peck 


Born at Syracuse, N. Y., 1892. A.B. Syracuse 
University, 1914., A.M. University of Michigan, 
1915. Assistant in mineralogy, University of Michi- 
gan, 1914-1916. Instructor in mineralogy, University of 
Michigan, 1916-1917. Assistant and associate physicist, 
U. S. Bureau of Standards, 1917-1920, in charge of 
petrographic microscopic investigations of ceramic 
materials, assistant professor of mineralogy, University 


Washington and Pittsburgh 





A> BY PECK 


of Michigan 1920 to present time. Became member 


of the AMERICAN CERAMIC SOCIETY in 1920, active 
member, 1921. Member Sigma Xi, Alpha Chi Sigma 
(chemical), Fellow, Mineralogical Society, President, 
Detroit Section, this Society, 1923. 


G. St. John Perrott 


Bey 1914. and M.A.) 1915, “North -Dakota, 
physics and chemistry. Two years graduate work 
in physical chemistry at Princeton University. 





G. St. J. PERROTT 


1917-1919, Chemical Warfare Service on war gas work 
(Ist Lieut. 1918-1919). Feb —Oct., 1919, Bureau of 
Mines surveying carbon black industry. 1919-1920, 
at Salt Lake City with Smoke Abatement Investigation. 
1920-1921, Trent Process Corporation on codperative 
work with Bureau of Mines, Pittsburgh. 1921-1923, 


‘coke investigation at Bureau of Mines, Tuscaloosa, 


Ala., 1923. Investigation of Liquid Oxygen Explo- 


- sives, Bureau of Mines, Pittsburgh. Senior author 


with S. P. Kinney, Journal, 1923, ‘“The meaning and 
microscopic measurement of average particle size.”’ 


Amos P. Potts 


Was graduated as ceramic engineer from Ohio State 
University, 1912. Assistant professor, ceramic engi- 
neering, Iowa State College, Ames, Ia., 1912-19138, and 
associate professor, 1913-1914. Ceramic engineer, 
Mason City Brick and Tile Company, Mason City, 
Ta., 1914-1920. Local manager, Seguin Brick and 
Tile Company, McQueeny, Texas, 1920-1922. Ceramic 
engineer, The Clay Products Company, Brazil, In- 
diana, 1922 to date; loaned to the Franklin Brick and 





hy NPR, Montes 


o4 
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Tile Company as acting superintendent, September, 1922 to June, 1923. Be- 
came member this Society, 1911; active member, 1914. Secretary and Chairman 





F. R. Pyne 


of the Committee on Papers and Programs, Heavy 
Clay Products Division, this SocrEty, 1923. 


Francis R. Pyne 


Graduated from Lehigh University in 1906 with 
degree of metallurgical engineer. With Boston and 
Montana Copper Co., Great Falls, Mont., 1906-1909. 
With United States Metals Refining Co., Carteret, 
N. J., 1909-1928. With Nichols Copper Co., Laurel 
Hill, N. Y., at the present time as assistant general 
superintendent. Made various contributions to the 
technical press and engineering society transactions 


on metallurgical subjects. Author of the articles on ~ 


roasting and copper smelting in Liddell’s “Handbook 
of Chemical Engineering.” Contribution to Journal, 
1923, “Metallurgical requirements of refractories in 
copper smelting and refining.” 


Joseph P. Rodgers 


Has been actively engaged in the preparation of feldspar for the ceramic in- 
dustry for the past thirty years. Experience obtained with the Brandywine 
Summit Kaolin & Feldspar Co., who were favorably 


known in the business for a great many years. For 
the past four years 
the Product Sales Co., and he is also treasurer of the 
Clinchfield Sand & Feldspar Co. Chairman, of Com- 
mittee on Standards (Tests) in White Wares Division, 
this Society, 1923. Became member of the AMERICAN 
CERAMIC SOCIETY, 1922. 


Charles I. Rose 
Born in St. Louis, Mo. in 1901. Received an M.S. 


been interested in 





degree in Ceramics, and a B.S. in Chemical Engineer- ; 


ing at the University of Illinois. 


Since graduation has J. P. RODGERS 


been employed in research work on abrasives. Became 





A. D. SABORSKY 


a member of the AMERICAN CERAMIC SOCIETY, 1922, | 


also American Chemical Society. Contribution to 
Journal, 1923, “‘Proposed method for studying the 
attack of molten slags and glasses upon refractory 
materials.”’ 


Arthur D. Saborsky 


Born in Vienna. Spent the earlier business years 
in Europe. After graduating from the Engineering 
College in Berlin, worked for Austrian, German, 
Italian and English firms, finally settling permanently 
in the United States. Adopted the engineering of 
special purpose machinery as particular line, and has 
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been consulting engineer this branch ever since, located in Cleveland, Ohio. During 
the depression period of 1921 went to Europe on an “engineering sightseeing” 
trip. Examined practically all of Europe for new features of engineering, which have 
developed during the past years of turmoil and readjustment, but due to unbalanced 
conditions had not reached America. In this connection, found and investigated the 
progress which manufacture and use of glass wool has taken in Europe. Contribu- 
tion to Journal, 1923, “Glass wool heat insulation in Europe.” 


H. A. Schwartz ; 


Native of Oldham Co., Kentucky, Was graduated Rose Polytechnic, 1901, M:S. 
degree, 1903., M.E. degree, 1905. National Malleable Castings Co. at Indianapolis 
in 1902. Was placed in charge of the entire corporation’s malleable metallurgical 
practice. Since 1920 Manager of Research for the same Company at its Cleveland head- 
quarters. Author of ‘‘American Malleable Cast Iron,’’ Member of Amer. Soc. Mech. 
Engineers, Amer. Chem. Soc., A.I. M. M. E., Society of Automotive Engineers, British 
Iron and Steel Institute, Amer. Foundrymen’s Assoc. Senior author with A. F. Gorton, 
Journal, 1923. ‘‘The requirements of fire brick suited to malleable practice.” 


Carl Schwier 


Born in Mansfield Ohio, 1898. Attended college at Western Reserve University 
and Case School of Applied Science at Cleveland and graduated with a degree 
of A.B. from the former institution and a B.S. in 
chemical engineering from the latter in June, 1921. 
In 1918, spent some months at Camp Zachary 
Taylor and was commissioned Second Lieutenant in 
Field Artillery. Entered the employ of the Mansfield 
Vitreous Enameling Co. in 1921 and for four months 
worked in all departments of the plant doing all opera- 
tions in the wet enameling of sheet steel and cast 
iron. Since that time has remained with the same 
firm in the capacities of chemical engineer and super- 
intendent and is the present plant superintendent. 
Joined the AMERICAN CERAMIC SOCIETY, 1921. Became 
active member, 1923. Contribution to Journal, 1928, 
“An electric furnace 
for vitreous enamel- 


9 


ing. C. SCHWIER 





Mary G. Sheerer 


Born in Kentucky. Studied drawing and painting, 
Cincinnati Art Academy. Received scholarship to 
Frank Duveneck’s class in oil painting from life and 
other teachers. Teacher and assistant director, New- 
comb Pottery, New Orleans. Became member of 
the AMERICAN CERAMIC SocrIETY, 1922. Member Arts 
and Craft Association. Contribution to Bulletin, 1928, 
“Exhibition of industrially made table ware.’’ Also 
Mary G. SHEERER Councilor Art Division of this SocrETy. 
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Mark Sheppard 


Received B.S. in Ceramic Engineering, Alfred Uni- 
versity, 1919. Industrial Fellow, Mellon Institute 
of Industrial Research, 1919-1921. Ceramic Engineer, 
E. J. Lavino and Company, 1921-1923. Joined the 
AMERICAN CERAMIC SOCIETY in 1920; became active 
member, 19238. Contribution to Journal, 1923, ‘‘Zir- 
conia Refractories.” 


H. H. Sortwell 


Born at Lawrence- 
burg, Ind. Was grad- 
uated from University 
of Illinois in ceramic engineering in 1918. Entered 
Navy. commissioned for engineering duty, and 
served overseas. Spent one year with the U. S%. 
Encaustic Tile Works, Indianapolis. Three years at 
the Bureau of Standards, working on whiteware ma- 
terials and problems. At present time, ceramic engt- 
neer for the Star Porcelain Company, the Frenchtown 
Porcelain Company, and the Washington Porcelain 

Company, with head- 

quarters at the Star H. H. SoRTWELL 

Porcelain Company, 

Trenton, N. J. Joined the AMERICAN CERAMIC 
_Socrety, 1917; active member, 1921. Contributions 
Cone ournal, 1928, ‘The effect of variation in firing on 
the physical properties of vitreous china bodies’’ and 
“Impact tests on tableware.” 





M. SHEPPARD 





Charles D. Spencer 


Born in Jacksonville, Florida. Attended the Uni- 
versity of Chicago. At present associate physicist, 
Glass Technology Department, National Lamp Works 
of General Electric Co., Cleveland, Ohio. Senior 
author “with Ac’. Fe 
Badger, Journal, 19138, 
““A skiagraphic study of fabricated glass articles.” 





C. D. SPENCER 


Ira E. Sproat 


Was graduated Ohio State University, ceramic engi- 
neering, 1911. Ceramic engineer, three years, Dayton 
Grinding Wheel Company, Dayton, Ohio. Assistant 
Ceramic Engineer, U. S. Bureau of Mines, Washington, 
D. C. one year. Two years with Georgia Kaolin 
Company, Macon, Ga. Consulting ceramic engi- 
neer, Sebring China Company and Limoges China 
Company, Sebring, Ohio. Past year, manager, pot- 
tery department, R. T. Vanderbilt Company, New I. E. SPROAT 
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York City. Joined the AMERICAN CERAMIC SociETy, 1912; became active mem- 
ber, 1920. Member American Chemical Society and A. S. T. M. Chairman 
of Committee on Membership, White Wares Division, 
this Society, 1923. Contribution to Journal, 1923, 
. ‘Effect of heat treatment and composition of semi- 
porcelain bodies on crazing.” 


Douglas F. Stevens 


Born in Minneapolis, Minnesota, 1893. Attended 
Northwestern University and Cornell University, 
Ithaca, N. Y. Received degree of M. EF. from Cornell, 
1907. Entered employment of the Acme Brick 
Company after graduation and has been vice-president 
and general manager of the Company since 1922. 
Became member of the AMERICAN CERAMIC SOCIETY, 
1913, active member, 1921. Also member of the 
Illinois Clay Manufacturers Association, National 
Brick Manufacturers Assoc and American Face 
Brick Assoc. Is Chairman of the Committee on 
Membership, Heavy Clay Products Division, this 
Socrgety, 1923. 





D. F. STEVENS 


F. L. Steinhoff 


Born in Chicago, 1894. Graduated from depart- 
ment of ceramics, University of Illinois, 1917. Since 
that time connected with Industrial Publications, 
Inc., as field man, associate editor, and at present 
managing editor of Brick and Clay Record. Is editor 
of the new journal started in June, called Ceramic 
Industry. Also collaborator with the Clay Products 
Cyclopedia. Joined the AMERICAN CERAMIC SOCIETY, 
1917; became active member, 1919. With W. D. Gates 

F. L. STEINHOFF in 1917, organized Chicago Section of this SocIETY. 

Is chairman of Committee on Papers and Programs, 

this year. Contributions to Journal, ‘“The log (twenty-five years) of progress in the 
brick and tile industry’’ and “‘Brick and clay record, its history.”’ 





W. J. Stephani 


Born in Bellville, Ill., 1881. Graduated from St. 
Louis Manual Training School, 1900, Ohio State 
University, 1900-1903. Excelsior Terra Cotta Co., 
1904-1906. Planned and built O. W. Ketcham Terra 
Cotta Works, 1906. Associated at this time there. 
Joined the AMERICAN CERAMIC SocIETY, 1906; became 
active member, 1912. Councilor, Terra Cotta Di- 
vision, this Society, 1923. 


C. O. Swanson 





Received A.B. degree Carleton College, Minn., 
1899, M.Agr. 1905, College of Agriculture, University W. J. STEPHANI 
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of Minnesota; Ph.D., 1922, Cornell University. 
Teacher of science and Agricultural Chemistry. Head 
of Department of Milling Industry, July, 1923 to 
present time. State Agricultural College, Manhattan, 
Kans., Jan. 1918-July 1919, technologist in cereal dust » 
explosion work with the U. S. Dept. of Agriculture, 
Bureau of Chemistry. Contribution to Journal, 1923, 
“The origin, distribution and meaning of laterite.” 


Mark A. Taylor 


Received degree of 
B.S. in ceramic engi- 
neering at Iowa State 
College in 1921. One 

_C. O. SwANSsoNn year (1919-20), served 
as despatcher and chief 
despatcher, Christy Plant of the Laclede-Christy Com- 
pany, of St. Louis, Mo. ‘This work was under the 
direction of Dwight T. Farnham, industrial engineer. 
Since July, 1921, has been employed by the Vincent 
Clay Products Company of Forc Dodge, Iowa, as 
ceramic engineer. At present has charge of the dry- 
ing, setting, and kiln burning departments. Became 
member of this M. A. TAYLOR 
Society, 1922. Con- ; 
tribution to Journal, 1923, ‘‘Fuel oil as adapted to the 
chambered continuous kiln.” 






George E. Thomas 


Educated in mechanical lines, spent several years 
studying the production and manufacture of glass house 
refractories under father, a clay working and mining 
engineer from the Starbridge Clay fields, England. 
Has been connected for fifteen years with the High- 
lands Fire Clay Company, St. Louis, Mo., is general 
manager and superin- 
tendent. Member of 

G. E. THomas the AMERICAN 

CERAMIC SOCIETY, 

1911, active member in 1923. Chairman, Membership 
Committee, St. Louis local section, this SocIETy. 





Frederick S. Thompson 


Degree of Bachelor of Arts from Defiance College 
and degrees of B.S. and chemical engineer from 
Case School of Applied Science. Teacher and prin- 
cipal of high school at Le Grand and Colton, Cal., 
1913-1917. Assistant manager, Rhode Island Divi- 
sion of the National Lamp Works of the General 
Electric Co., 1917-1923. Since February of 1923 F. S. THOMPSON 
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with glass technology department of same company, Nela Park, Cleveland. Contribu- 
tion to Journal, 1923, “Substituting fuel oil for producer gas in a continuous glass tank.” 


Charles B. Thwing 


Was graduated from Northwestern University and 
the University of Bonn. Was instructor in Physics 
at Northwestern and Wisconsin and Professor of 
Physics at Knox College and Syracuse University. 
Author of two textbooks on physical measurement and 
of numerous contributions to scientific periodicals. 
Since 1906 has been engaged in the manufacture of 
pyrometers and other scientific instruments at Phila- 
delphia. Has invented numerous improvements in 
pyrometry and has specialized in pyrometers for the 
ceramic industry. Became member in the SociEry, 
1917. Contribution to Journal, 19238, “Cold end 
compensation of a pyrometer system.” 


Karl Turk 


Received initial training in enameling under Theo- 





C. B. THwinc 


dore Zwerman, Sr., of the Baltimore Enamel and Novelty Company. Worked 
with the ‘‘wet” process for cast iron, particularly stove work. Vice-president, 


Kari, TURK 





Porcelain Enamel and Manufacturing Company of 
Baltimore, vice-president, Wolverine Porcelain Enamel- 
ing Company, Detroit, Mich., and the Scranton Enam- 
eling Company, Scranton, Pa., all operating under 
the ‘‘Penn.” System. Joined AMERICAN CERAMIC 
Society, 1917; became active member, 1921. Chair- 
man, Membership Committee, Enamel Division, 
this SocrETy, 1923. 


Robert Twells, Jr. 


Born in Independence, Ohio, 1895. Worked at 
sanding molds and in various capacities in plants 
making sewer pipe, hollow blocks, paving and common 
brick. In 1914, worked for the Key-James Brick 
Company, Chattanooga, Tennessee, as foreman of 


shipping department. Withdrew from the Univer- 


sity of Illinois to enter Army service in May, 1917. 
Was graduated with B.S. degree in ceramic engineer- 
ing in 1920. Member Tau Beta Pi and Sigma Tau, 
honorary. engineering fraternities, and Keramos, 
honorary ceramic fraternity. Worked with the 
General Electric Company, Schenectady, N. Y. Since 
1921 employed with the Champion Porcelain Company, 


now assistant superintendent. Member in Society 


since 1920. Chairman, Membership Committee, 
Detroit Section, this Socimry. Contributions to Jour- 
nal, 1923, ‘‘Further studies of porcelain glazes, matur- 
ing at high temperature’ and ‘‘Tests on some sagger 
clays and bodies.” 
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ACTIVITIES OF THE SOCIETY 


C. A. Underwood 


Was graduated in 1915 from the Worcester Poly- 
technic Institute. Afterwards served one and one- 
half years in field of organic chemistry. Associated 
with Harbison-Walker Refractories Company three 
years as chemist and representative in the magnesite 
field in state of Washington. Served in Chemical 
Warfare Service during war. Later was chief chem- 
ist for American Refractories Company three and 
one-half years. At present connected with sales 
department of Queen’s Run Refractories Co. Be- 
came member of the AMERICAN CERAMIC SOCIETY, 
1922, active member, 1923. Contribution to Journal, 
1923, ‘“The analysis of refractories,” and to Bulletin, 
1923, ‘“‘“The analysis of high alumina products.” 


James G. Vail 


Was graduated from Westtown School, Philadelphia, 
1904. Became chemist with the Philadelphia Quartz 
Company; now secretary and chemical director of 
same company. ‘Took additional work at the Univer- 
sity of Pennsylvania, Harvard University and the 
Institute of Technology in Darmstadt, Germany. 
Under American Relief Administration directed feed- 
ing of under-nourished children in Hamburg, and 
shipment of supplies into Germany. Member of 
AMERICAN CERAMIC SOCIETY, 1922; American Institute 
of Chemical Engineers, Society of Chemical Industry, 
and the American Chemical Society. Contribution 
to Journal, 1923, ‘Silicate of soda in the ceramic 





industry.”’ 


J. G. VaIL 


A. S. Walden 


Has been employed with the National Carbon Company, Inc., Cleveland, Ohio, in 
the production and engineering departments for twenty-eight years. Became mem- 





A. S. WALDEN 


ber of the AMERICAN CERAMIC SocIETy, 1917, active 
member, 1919. Chairman of the Executive Commit- 
tee of the Northern Ohio Section, this Society, 19238. 


Robert A. Weaver 


Graduate of Kenyon College. Instructor of English 
and director of athletics, DoVoe College one year. 
Assistant sales manager and advertising man- 
ager of Eclipse Stove Company for two years, Ad- 
vertising manager for the Favorite Stove and Range 
Company for twoyears. Sales manager for the Porce- 
lain Enamel and Manufacturing Company for two and 
one-half years. President of the Scranton Enameling 
Company for one year. Vice-president, Philadelphia 


ACTIVITIES OF THE SOCIETY A] 


Porcelain Company for two years, and president of the Ferro Enamel Supply 
Company four years. Joined AMERICAN CERAMIC SOCIETY, 1922. Chairman, Mem- 
bership Committee, Northern Ohio Section, this 
Society, 1923. 


Norman E. Webster 


Attended Union College, Schenectady, N. Y. and 
National Law School, Washington, D. C., receiving 
degrees of Master of Arts and Master of Laws. 
Founder and president of the Association of Ameri- 
can Government Accountants, and member of the 
Michigan Association of Certified Public Accountants, 
of the New York State Society of Certified Public 
-Accountants, of the National Association of Cost 
Accountants. Now vice-president of the American 
Institute of Accountants. Five years as_ chief 
accountant for the United States Reclamation Service, 
and since 1909 as a member of Niles & Niles, Certified R. A. WEAVER 
Public Accountants at 111 Broadway, New York 
City, and 53 State Street, Boston. Has given especial 
attention to the cost problems of the ceramic indus- 
tries. Contribution to Bulletin, 1923, ‘Pricing and 
costing graded products.” 


Francis €. Welch 


Born in Salem, Mass. in 1898. Received B.S. 
degree, Catholic University, 1920. From 1920-1923 
worked as chemist on gypsum at U. S$. Bureau of . 
Standards. Now research associate for Gypsum 
Industries at the Bureau. Contribution to Journal, 
1923, “‘Effect of accelerators and retarders on cal- 
cined gypsum.”’ 








W. F. Wenning 


N. E. WEBSTER Received education in chemical engineering at 
Carnegie Institute of Technology and the University 
of Pittsburgh. Served as Ensign in the United States 
Navy. At present, head of research and service 
department, Vitro Manufacturing Company of Pitts- 
burgh. Working on research problems which deal 
with the manufacture and application of chemicals for 
ceramic products, specializing in cast and sheet iron 
enamels. Joined the AMERICAN CERAMIC SOCIETY, 
1921; became active member, 1928. Contribution 
to Bulletin, 1923, ‘‘Zirconia in sheet iron enamels.” 


S. Wiester 


Came to this country in 1912 for three months to 
the Enterprise Stamping & Enameling Co., Bellaire, 
Ohio, to abolish some faults of fabrication on kitchen 
utensils. Completed this work successfully and was 
retained by that company until 1914. Equipped the W. F. WENNING 
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Baltimore Stamping & Enameling Co. for white kitchenware, which department 
was closed down in 1916 on account of the war. Took charge of building and 





S. WIESTER 


equipping the enameling plant of the Malleable Iron 
Range Company, Beaver Dam, Wis., and supervised 
ituntil 1921. In 1922, built and equipped the enamel- 
ing plant for the Lackawanna Foundry Company, 
Dickson City, Pa. At present is with the Ironton 
Stove & Mfg. Co., Ironton, Ohio, to build and equip 
their new enameling plant, consisting of three Wiester 
patented fuel oil fired furnaces and to supervise the 
plant after it is finished. Became member of the 
AMERICAN CERAMIC SOCIETY, 1920; active member, 
1923. Contribution to Journal, 1923, ‘‘Air-cooled 
versus water-quenched enamels.”’ 


Eugene P. Wightman 
Born Baltimore, Md., 1888; B.S. Richmond College, 


Va., 1908; Ph.D. Johns Hopkins University, Baltimore, Md., 1911; Carnegie re- 
search assistant in physical chemistry, Johns Hopkins University, 1911-1914; in- 


structor in chemistry, Washington University, St. 
Louis, 1914-1915; Fellow, Mellon Institute, Pittsburgh, 
1915-1916; acting professor of chemistry, Richmond 
College, Va., 1916-1917; research chemist, Parke, Davis 
and Company, Detroit, 1917-1918 and 1919-1920; Ist 
Lieut., U. S. A. Chemical Warfare Service, 1918-1919; 
research chemist, Eastman Kodak Co., Rochester, 
N. Y., since March, 1920. Member American Chemical 
Society, American Association Advertising Science, 
Royal Photographers Society of Great Britain, Pic- 
torial Photographers of America. Contribution to 
Bulletin, 1923, discussion on ‘“The meaning and mea- 


surement of average particle size.’’ 





Alan G. Wikoff 


Received B. S. degree, College of the City of New 


A. G. WIKOFF 


York, 1916, majoring in chemistry. M.A. degree, Columbia University, 1917. 





C. FE. WILLIAMS 


During 1916 was associated with the Kathol Mfg. 
Company, then making a substitute for the photo- 
graphic developer, Metol, using a process involving 
the electrolytic reduction of organic compounds. 
During 1917-1918 was chemist for the Waring 
Mfg. Company, Yonkers, N. Y. From April to De- 
cember, 1918, with Chemical Warfare Service, assigned 
to mustard gas plants at Hastings-on-Hudson, N. Y. 
and Midland, Mich. Joined staff of Chemical © Metal- 
lurgical Engineering, January, 1919, as Assistant Editor. 
Became member of this Society, 1922. Contributions 
to Journal, 1928, ‘‘Chemical and metallurgical engi- 
neering’? and “‘Refractory requirements for oil refin- 
ing.’”’ A member of the Committee on Membership 
for the Refractories Division. 
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Clyde E. Williams 


Superintendent and metallurgist, U. S. Bureau of 
Mines, Northwest Experiment Station, Seattle, Wash. 
Engaged in research work on electrometallurgy, metal- 
lurgy of iron and steel, and refractories. Contribution 
to Journal, 1923, “‘Requirements of refractories for 
electric furnaces.”’ 


George A. Williams 


Born at Peffard, N. Y., 1887. Graduate of Geneseo 
Normal School, Geneseo, N. Y. Graduate of Alfred 
University, class. of G. A. WuLLIAMS 
1913. . Professor of 
ceramics, Rutgers College, New Brunswick for 4 years. 
Altantic Terra Cotta Co., as chemist, six years. At 
present with Wunderlich Ltd., Sydney, Australia. 
Joined AMERICAN CERAMIC SocrETy, 1921; became 
active member, 1923. Joint author with W. L. 
Howat, Bulletin, 1923, “Testing barium carbonate 
for use in terra cotta bodies.”’ . 


W.S. Williams 


; Received B.S., Uni- 
W. S. WILLIAMS versity of Illinois, 1909. 
Practical factory ex- 
perience in architectural terra cotta, floor and wall 
tile, optical glass, flint and window glass refractories. 
Became member of Society, 1919, active mem- 
ber, 1921. Contribution to Journal, 1923, ‘Effect of 
various sizes of gray particles on clay pots.” 








Samuel S. Wyer 


Born Wayne County, Ohio, 1879. Received M.E. 
degree, Ohio State University, 1903. Consulting 
engineer since 1905. Chief of natural gas conserva- S. S. WYER 
tion, Fuel Administration, consulting engineer, U. S. ° 
Bureau of Standard, 1918, and U. S. Bureau of Mines, 
1920. Member of A. A. A. S., Mechanical Engineers, 
Mining Engineers, American Gas Institute. Contri- 
bution to Bulletin, 1923, ‘“Memorandum on power 
situation in United States in million horse power.” 


D. C. Wysor 


Born near Dublin, Pulaski County, Virginia. Grad- 
uated from Virginia Polytechnic Institute, 1910 with 
B.S. degree in applied geology. Post graduate 
studies in geology and engineering, 1910-1911. Civil 
engineering on location of electrical transmission lines in 
Virginia and West Virginia. Assistant on Missouri 
D. C. Wyrsor Geological Survey. Mining geologist, General Chemical 
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Company, 1914 to date. . Industrial research in this position carried on in United 
States, Canada and Cuba. Special work also in Western United States for Nichols 
S Copper Company. Became member of the AMERICAN 
CERAMIC SociETy, 1922. Contribution to Journal, 
1923, ‘‘Diaspore clay of Arkansas and Missouri.” 


A. S. Zopfi 


Born 1874 in Sullivan County, N. Y. Educated 
in country schools, taught school two-years. Entered 
employ of the Findlay-Clay Pot Company, Findlay, 
Ohio, in 1894. In 1909 with W. K. Brownlee organized 
the Buckeye Clay Pot Company, Toledo, Ohio, hold- 
ing office of secretary and treasurer, and still continues 
in such capacity. No technical degree or special 
training. Became member of the AMERICAN CERAMIC 
Society, 1909, active member, 1921. Chairman, 
A. S. ZOPFI Northern Ohio Section, this SocIETY. 
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CERAMIC DEPARTMENT OF GEORGIA SCHOOL OF 
TECHNOLOGY 


On December 3, 1923, ground was broken for the new ceramics building at Georgia 
School of Technology. When completed it will house the only Department of Ceramics 
in the South. For the present, one wing 50 feet wide and 83 feet long, will be built 
and equipped with a complete clay testing laboratory. Plans, however, contemplate 
the addition in the future of a two-floor structure, 40 feet wide and 100 feet long. Dark 
red rough texture brick and terra cotta will be used for construction. 

Due to the enthusiastic codperation of the clay and other industries of Georgia, 
£40,000 have been subscribed for equipment and maintenance. Among the contrib- 
utors are the following: 


Fulton County B. Mifflin Hood Brick Co. 


Cashel ok Cee Bek ae eee $10,000 Building material... 20... 4 $1,500 
Bickerstaff Brick Co. B. Mifflin Hood . 

BOLOOO: brick +. ee -cher eee 500 Equipments sce. ee ek 
J. C. Steel and Sons Stevens Pottery 

Houipmentecs sere ows soe 2,000 Firebrick’ xracse eee 
W. G. Massee-Bibb Brick Co. Central of Georgia Railway 

LOscasloads of: brick. 433: ss 1,500 Laboratory equipment........ 1,500 
S. G. Warner Atlanta Terra Cotta Co. 

Contractor’s services........ Kee Cash is lui eee ere ee 1,000 
William Wilson Atlanta Chamber of Commerce 

Pairiter’s Services.s. >. 2) an Gee Cash }.tss [Sees ne te 250 
Paint dealer of Atlanta Milledgeville Brick Co. 

Pant rio Se earn atte. eee 200 30 carloads: of brick... 2.5 os 4,500 
J. B. McGrary & Co. Edgar Brothers Co. 

Cashing ip aror qa teres Lae 500 Cash: ici tao ha ae heer ees 500 
Mi: GC. Kiser : Roper, Strauss, Ferst Co., Inc. 


Cashi.24 3574 tae ee oe aes 200 40,000 sq: ft. floor tilegi.vi5 i ieee 
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The general assembly of Georgia, largely through the efforts of Senator Carswell, 
has voted the department an appropriation of $10,000 per year for maintenance be- 
ginning January. 

Arthur V. Henry of Ohio State University is to be the head of the new Ceramic 
Department. He received the degree of Ceramic En- 
gineer in 1914, Master of Science in 1921 and will re- 
ceive the degree of Doctor of Philosophy before taking 
up his duties on February Ist. He has had six years’ 
experience in the clay industry and served three years 
during the war as captain of artillery. 

The establishment of the department is the out- 
come of a study of the ceramic colleges throughout 
the country, by Dr. Brittain, president of Georgia 
Tech. The investigation covered a period of more 
than one year and included information gathered at 
numerous meetings of the leaders in the clay in- 
dustry. 

Georgia offers a large field for ceramic research. 
It has vast beds of kaolins, bauxites, refractory clays, A. V. HENRY 
feldspars, fullers’ earth and many other minerals, 
which for the greatest part are still undeveloped. The new ceramic department 
should be a big asset to the clay industries of the South. 





“FUELS AND FURNACES” 


Early this year, a new publication entitled Fuels and Furnaces in pocket size and 
published by F. C. Andresen & Associates, Inc., 709 House Building, Pittsburgh, Pa., 
made its appearance. ‘The caliber of articles included and the Abstract Section, which 
is a really unusual feature in a magazine of this kind, are of sufficient merit to warrant 
its careful perusal by all those who are interested in industrial fuels or furnaces in the 
iron, steel, automotive, glass, ceramic or other industrial processes in which the subjects 
of fuels and furnaces is of major importance. 

The success of this little publication is undoubtedly in large measure due to: the 
past experience of F. C. Andresen, president of the company; the wide engineering 
knowledge of W. Trinks, of the Carnegie Institute of Technology; E. H. McClelland, 
Abstract Editor and head of the Technology Department of the Carnegie Library at 
Pittsburgh, and of Elmer C. Cook, formerly managing editor of Forging & Heat Treat- 
ing and the Blast Furnace & Steel Plant. 

Some indication of the scope of this little publication may be gleaned from the 
titles of articles selected from the first few issues: 


“Fuels and Their Handicaps as Related to Drying Ovens.”’ 
“Smoke Regulation in Metallurgical Furnaces.” 
““A New Radiation Pyrometer for the Measurement of High Temperatures.” 
“Fuel Consumption of Different Types of Furnaces.’’ 
“Coke Oven Gas Plant for the Manufacture of Sheet Glass.” 
“Electric Melting of Non-ferrous Alloys.” 
“FEnameling Furnace Improved.”’ 
“Lead Pot Furnace Design.” 
“High Frequency Induction Furnaces.” 
“Furnace for Melting Glass.” 
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“Products Yielded by Carbonization of Coal at Low Temperatures.’ 
‘‘Heat Penetration.”’ 

“Will Cheap Oxygen Revolutionize Furnace Problems?” 
“Capacities of Electric Melting Furnaces.” 

“A Day at the Ford Plant.” 

“New Apparatus Successfully Controls Temperatures.” 
“Operating Gas Tanks.” 

“The Determination of Melting Points.’’ 

“CO, and CO Meters Described.”’ 

“Heat Balance of a Glass Tank.”’ 

“Rules for Designing Resistors.”’ 

“Japanning Department.” 


Fuels and Furnaces is distributed free of charge and those interested need only 
write the address given above giving their company name and connection to be placed 
on the regular mailing list. 


R. C. PURDY SPEAKS IN TORONTO 


Ross C. Purdy, General Secretary of the AMERICAN CERAMIC SOCIETY, delivered 
an address before the members of the Society of Chemical Industry in Toronto on the 
evening of Friday, December 14. Mr. Purdy’s subject was ‘“‘The Vitrification of Clays 
and Allied Problems in the Ceramic Industry.” 


INTERNATIONAL EXHIBITION OF MODERN DECORATIVE AND 
INDUSTRIAL ARTS 


By H. H. Morse 

An international exhibition of modern decorative and industrial arts will be held 
in Paris in the spring of 1925. The United States has been invited to participate by 
erecting at an expense of approximately $80,000 a temporary building covering about 
5600 square feet of ground. 

American industry is going to take an active interest and the Department of Com- 
merce should like to know what business firms or individuals would make exhibits and 
to what extent they would be willing to appropriate funds for that purpose. 

It is proposed that the exhibition itself will have the broadest scope and will take 
in all that can be produced by the artist, manufacturer and mechanic, bringing to- 
gether all the decorative arts in every form. Five main groups will be represented, 
which are subdivided as follows: 


Group I. . Architecture 


Class 1. Architecture.—Class 2. Stone-working (artistic and industrial).— 
Class 3. Wood-working (artistic and industrial).—Class 4. Metal-working (artis- 
tic and industrial).—Class 5. Ceramic-ware (artistic and industrial).—Class 6.— 
Glass-ware (artistic and industrial). 


Group Il. Furniture 


Class 7. Complete suites.—Class 8. Wood and leather furniture.—Class 9. 
Fancy articles and articles in morocco leather.—Class 10. Artistic and household 
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metal goods.—Class 11. Ceramic ware.—Class 12. Cut and blown glass.—Class 
13. Textile industry.—Class 14. Paper industry.—Class 15. Book industry.— 
Class 16. Games and toys, sporting goods and apparatus.—Class 17. Scientific 
instruments.—Class 18. Musical instruments.—Class 19. Means of conveyance, 


Group III. Wearing Apparel 


Class 20. Clothing.—Class 21. Mi*£illinery, gloves and minor articles.—Class 
22. Flowers.—Class 23. Jewelry. 


Group IV. Theatrical, Street and Garden Architecture and Decoration 


Class 24. Scenery and stage properties.—Class 25. Objects for the adorn- 
ment of streets and boulevards.—Class 26. Landscape gardening. 


Group V. Educational 


Class 27. Materials for school.—Class 28. Stone.—Class 29. Wood.—Class 
30. Metal.—Class 31. China.—Class 32. Glass.—Class 33. Textiles.—Class 
34. Paper.—Class 35. Materials of animal or vegetable origin not elsewhere classi- 
fied.—Class 36. Photography and Cinematography. 


NOTES FROM THE BUREAU OF STANDARDS 


Tests of Caustic Magnesia Made from Magnesite from Several Sources 


The results of a part of the Bureau of Standard’s work on oxychloride cement are 
contained in Technologic Paper No. 239, which may be obtained from the Superintendent 
of Documents at 10c a copy. 

Comparatively few users of this material are really familiar with it. Even among 
architects and builders, oxychloride cement products are often known only in connection 
with trade names. The rapidly increasing demand for these materials shows that they 
possess certain desirable peculiarities, and has made it necessary to replace haphazard 
or ‘‘rule of thumb’”’ methods in the manufacture and use of this cement with more scien- 
tific methods based on the study of numerous tests. 

Caustic magnesia, the chief constituent of oxychloride cement, was made in the 
experimental cement plant of the Bureau of Standards by calcining magnesite ore. 
The temperature and other conditions were varied in order to study the effects on the 
properties of the product. An ore imported from Greece, one shipped from the State 
of Washington, and two from different mines in California were used, as these were 
representative of the chief sources of supply for this country. Cement mixtures, typical 
of those used by the trade, were then made, and tested both in the laboratory and on 
panels of flooring and stucco exposed to actual service conditions. 

_ The results of this work form an important contribution to the information neces- 
sary for the production of thé most satisfactory oxychloride cement products. 


Improved Apparatus for Testing Bricks 


An improved apparatus for the transverse testing of brick has been designed by 
H. L.. Whittemore of the Bureau of Standards. During the past month 500 brick were 
tested to determine whether this apparatus was superior to that specified by the Ameri- 
can Society for Testing Materials. 250 brick were tested in each apparatus. ‘The 
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bricks were of 3 different kinds, 200 being clay brick, 200 cement, and 100 sand-lime 
brick. The average results were practically the same for both types of testing fixtures 
but with the Whittemore apparatus it was possible to test 100 brick in 3 hours, while 
51/, hours were required to test the same number with the A. S. T. M. fixtures. With 
the latter apparatus, 5 pieces are displaced when a brick is broken, and these must be 
accurately replaced in position for the next test. There are no displaced parts when a 
brick is broken in the new holder. Since both devices give equal results for the modulus 
of rupture of a brick, and since the A. S. T. M. fixture requires more time, the new ap- 
paratus is evidently an advance in the field of testing equipment. 


Development Test for Hardness of Glazes and Investigation to In- 
crease the Hardness of These Glazes 


The Ceramic Division of the Bureau of Standards is developing a hardness test for 
porcelain glazes which consists essentially in wearing away the glaze by means of a 
standard sand which is allowed to run through an orifice of known dimensions and to 
strike upon the inclined surface of the specimen after falling a predetermined distance. 
Satisfactory results are being obtained in comparatively short intervals of time and with 
small amounts of sand, both being well within practical limitations. A circular letter 
has been sent to a considerable number of potters asking that samples be submitted for 
testing. 


Meeting of Advisory Board on Dictionary of Specifications 


A meeting was held on October 24th of the Board organized to act in an advisory 
capacity to the Department of Commerce in compiling material for and publishing a 
handbook of specifications for commodities purchased by federal, state and municipal 
governments and public institutions. As was mentioned in last month’s Bulletin, there 
are more than 20,000 commodities which can properly be classed as articles purchased 
out of taxes for which there should be specifications, whereas there are now in existence 
less than 5000 specifications for such commodities. 

At the meeting of the Advisory Board, at which there were present representatives 
from all but one of the organizations represented on the Board, unanimous approval was 
voted for the proposed plan for issuing shortly in convenient form a thoroughly classified 
list of all known existing commodity specifications. 

The Board voted unanimously for the creation by the Secretary of Commerce, as 
Chairman of the Board, of three committees from its membership to render reports for 
the approval of the Board on the subjects of (1) classification of commodity specifica- 
tions; (2) form and size of the publication; and (3) scope of the proposed handbook or 
encyclopedia of specifications. 

It was the unanimous opinion of the Board that future meetings should be subject 
to the call of the chair. 


CALENDAR OF CONVENTIONS! 


Organization Date Place 
AMERICAN CERAMIC SOCIETY ~ Feb. 4-9, 1924 Atlantic City 
(Annual Meeting) 
American Concrete Institute Feb. 25-28, 1924 Chicago 


1 Further information may be secured through the Chamber of Commerce of U. S., 
Washington, and World’s Convention Dates, New York, N. Y. 
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American Institute of Electrical Engi- 


neers Feb. 4-7, 1924 
American Malleable Castings Assn. Jan., 1924 
American Road Builder’s Assn. Jan. 14-18, 1924 
American Zinc Institute May, 1924 


Assn. of Scientific Apparatus Makers of 


Wah. April 18, 1924 


Common Brick Mfrs. Assn. of America Feb. 11, 1924 
Gas Products Assn. Jan., 1924 
Hollow Bldg. Tile Assn. Jan., 1924 
Institute of Metals, Div. of American In- 

stitute of Mining and Metallurgical 

Engineers Feb., 1924 
Natl. Assn. of Stove Mfrs. May 7-8, 1924 


Natl. Bottle Mfrs. Assn. 

Natl. Brick Mfrs. Assn. 

Natl. Builders Supply Assn., Inc. 

Natl. Electric Light Assn. 

Penna. Gas Assn. 

Society of Promotion Engineering Educa- 
tion July, 1924 

Stoker Mfrs. Assn. 

Western Society of Engineers 


April 27, 1924 
Feb., 1924 


April, 1924 


June 4, 1924 


Jan. 28-Feb. 2, 1924 


May or June, 1924 


April or May, 1924 
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Philadelphia 
Cleveland, Ohio(?) 
Chicago 

St. Louis, Mo. 


Washington, D. C. 
Los Angeles, Calif, 
Chicago 
Chicago(?) 


New York City 

New York, Hotel Astor 
Atlantic City 
Cincinnati, Ohio 
Chicago(?) 


Atlantic City 
Boulder, Colo. 


(?) 
Chicago 


oT 


e 





BULLETIN 


of the 
American Ceramic Society 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical and Scientific Questions and 
Promotion of Codperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 





F. H. RHEAD A. R. Payne A. F. HorrincErR 
H. = SS \ art a itn EAMs } Glass R. L. CLarE \ Terra Cotta 
. F. STALEY . E. AYARS : R. B. KEPLINGER | Heavy Cl 
R.R. DANIELSON } Enamel R. F. FERGUSON Refractories A. P. Ports } Produces 
BE RIDDLE \ whit WwW 
C. C. TREISCHEL ge ete 
OFFICERS OF THE SOCIETY TRUSTEES 
A. F. GREAVES-WALKER, President Forrest K. PENCE 
Stevens Bros. & Co., Stevens Pottery, Ga. Paducah Tile and Pottery Co., Paducah, Ky. 
R. D. LANDRuM, Vice-President — F. H. Ripple 
Vitreous Enameling Co., Cleveland, Ohio Champion Porcelain Co., Detroit, Mich. . 
Ratpu K. Hursu, Treasurer RayMonpD M. Howk 
University of Illinois, Urbana, Illinois Kier Fire Brick Co., Pittsburgh, Pa. 
Ross C. Purpy, General Secretary B. E. SALISBURY 
HELEN ROWLAND, Assistant Secretary Onondaga Pottery Co., Syracuse, N. Y. 
EmILy C. VAN Scuorck, Assistant Editor R. R. DANIELSON 
Lord Hall, O. S, U., Columbus, O. Bureau of Standards, Washington, D. C. 
Wool. 3 February, 1924 No. 2 


THE 1924 ANNUAL CONVENTION 


The Annual Convention of the AMERICAN CERAMIC SOCIETY is an 
occasion of paper readings but of more importance is it as an occasion 
for exchanging information on problems of common concern, and for 
making personal contacts by which codéperation can be had throughout 
the year in the solving of problems and the obtaining of information. 
No man has ever with profit lived for and by himself. Mutual depen- 
dency on fellow beings has always been and is increasing. We are profit- 
ing from things already accomplished and recorded, but the facts being 
made known today in both fundamental and applied science are so sur- 
passing in amount and in diversity that a year now is as decades past in 
the revealings of facts essential to economical manufacturing. Collabora- 
tion is now far more necessary. The opportunity and time to find the 
fundamentals, and the capacity to apply them in the devising of ways and 
means of manufacturing is beyond the possibilities of individuals working 
alone. ‘These require the collaboration of many. It is in the establishing 
and maintaining of personal and organized group contacts through which 
this essential collaboration is possible that conventions have their greatest 
justification. 

The impression is had by some that the larger number of the papers 
listed on the programs of the convention of this Society are from Univer- 
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sities, Bureaus and Institutions of research and from those who supply 
materials and equipment. ‘This is not and has not been the case. For 
the 1924 Convention 62.4% of the 169 papers and addresses are from the 
industrial laboratories and factory operators; 8% of these 62% are trade 
association releases. Only 14.3% of the papers are from Universities and 
23.2% from the public and semi-public laboratories. 

It is this 62.4% of papers from the industrial workers that reveals the 
purpose of these annual conventions and the benefits which accrue to the 
industrialists who attend. It is a logical conclusion that if this holding 
of conventions for the past 26 years had not profited manufacturers, the 
number of delegates attending each year would have decreased rather 
than increased and the percentage of contributions from the factories would 
not have continued to be in the majority. 

If the Society served in no other wise than as a means of collaborating 
in the finding and classifying of records of fact findings, and in making 
application of these to manufacturing it would be worth while. Itis and 
must continue to be more than this. It must be the medium for personal 
contacts and social relations of men engaged in like pursuits. Our pace 
in things mechanical is so swift that real effort must be made to keep the 
human relations apace. We can now “‘tune in” for a conversation across 
the ocean. We are today closer to humans on the other side of the world 
than were the peoples in a given State a few years ago. Canned music 
or music vibrating direct from strings thousands of miles away are no 
longer dreams; they are realities for all who will but “tune in.” So it is 
in all human endeavors, industrial as well. We must “tune in,’’ must 
have the essential equipment and adjustment. 

So far there has been no substitute found for the printed record and 
for the convening together for collaboration as means of securing this 
essential equipment and adjustment. No one can afford to isolate himself. 
He must read. He must convene with others. 
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THE PULSICHROMETER 


By Francis A, H. ScHEPERS 
The discussions on pulsichrome published in this Journal! were rather 
brief. ‘The writer has since had occasion to study the advantages of this 
machine very carefully. Let us first confine ourselves to the laboratory 
and shipping department of the terra cotta plant. Our first experience 
was on a rather large job, approximately 1800 tons of terra cotta. A 
certain amount of samples were run and after the architect’s approval was 
_ obtained, we immediately set to work. ‘To date we have finished 500 
__ tons of this job and it is gratifying indeed that there was need of reslipping 
only one piece. ‘The results were 100% perfect as far as the slipping is 
concerned. 
Motor trouble is unknown to us. ‘These machines have run day after 


_ day and week after week without the slightest indication of trouble. 


_ Occasionally the men may have to stop for a few minutes to clean their 
machines, due to some dirt or grit getting in, which, of course, can be 


q _ entirely overcome by careful screening of the enamels. This “clogging up”’ 


can occur with any ordinary slipping machine if the necessary care is not 
exercised. 
Aside from the good results obtained in the slipping room it re- 


duced the cost of manufacture considerably in this department. Where 


heretofore it required from four to five men to glaze enough terra cotta 
in two days to fill a fifty-ton kiln, from two to three men can turn out just 


as much and better work in the same length of time and consequently 


3 reduce the cost of labor approximately 50%. 
The same saving applies to the glazes, where, with the old method it 


4 required about a barrel of glaze to cover from six to eight tons of terra cotta, 


. _ this same amount is sufficient for about fifteen tons of pulsichrome terra 
cotta. These are actual usage figures. Quite a few pieces have been 
examined very thoroughly under the microscope and although the appear- 


ance of the glaze is rather thin, the entire surface is well covered. 


The work in general is much simpler. We all have tried at some time 
or other to “imitate” granites with the old method. In most cases it 
required four men to apply the different colors and what was the result? 
Generally a loss of time and money and the material produced looked 
“something like’ granite. After careful study and a lot of switching 
around of the various pieces in the fitting room to secure a fairly good take 
_ up in color (thereby depending largely upon the artistic eye of the fitter 
: - 18. Clark, “The Use of Pulsichrome from a Manufacturer’s Standpoint,” Jour. 


_ Amer. Ceram. Soc., 5 [11], 826(1922); I. M. Munshaw, eed we Pulsichrometer vs. An 
=e Old Method of Applying Glazes,”’ zbzd. 
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boss) we were satisfied it would pass as “‘granite.” This has been a com- 
mon occurrence in many plants and we all can see the results daily at the 
buildings. 

The laboratory also benefits a great deal with the use of pulsichrome as 
the amount of colors used is greatly reduced in number. Large batches © 
of enamels and slips are made up and after the correct specific gravity 
is obtained, all there is required is a little intelligence on the part of the 
workman who handles the machine. 

Another nice feature is the ease with which certain color combinations 
are reproduced after a certain length of time, especially ini a case of “‘re- 
makes.’”” It is unnecessary to run all over the yard and find an old over- 
piece of a certain job or perhaps try to find the man who made it years ago 
and try to duplicate it, trusting to luck that it will look somewhat like 
the original job. All we need in this case is the correct specific gravity 
of the colors, plate number and air pressure and the pulsichrometer will 
do the rest. 

Another fact deserves mention. While heretofore quite often objections 
were raised by the men in the slipping room about the dust “‘flying’’ around 
with the old method of spraying, we have now a machine which eliminates 
this nuisance entirely. 

Finally we come to the artistic value of the pulsichrometer. How tire- 
some it is to look at those plain white or cream surfaces on the buildings 
we all know. ‘They may be practical, but the pulsichrometer will combine 
beauty with this feature. : 

Some time ago the writer drove by Terra Cotta Avenue in Chicago 
(sometimes called Midway) and had an opportunity to observe the various 
color schemes in the buildings. ‘The most wonderful results have been 
obtained, and many fine examples of pulsichrome are to be seen. Pulsi- 
chrome is in its infancy. Beautiful things have been created in the course 
of a few years and let us ask the question now; what are we going to see 
in the next ten years? ‘This answer is solely up to the terra cotta manu- 
facturer. We cannot afford to let everybody have his way about it, for 
if we do pulsichrome will be discarded in a very short time. ‘The success 
of it lies in the codperation of the architect with the plant chemist. If 
the practical chemist, with his broad knowledge of colors and color com- 
binations can foresee freaky results, it is his duty to caution the architect 
and only put those combinations on the market which are a credit to 
pulsichrome. ‘The experienced plant chemist holds the future of the 
pulsichrometer, on his good judgment and artistic feelings depends the 
production of material of value. 

Let us be conservative with the selecting of colors and entrust the 
machine only to those who are capable of handling it. We can put a box 
of paint and brushes into the hands of a child, but will this child produce 


na as 
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anything of value? ‘The same with the pulsichrometer. ‘he: people 
will have to be shown what can be produced by the intelligent selection 
of colors, the experienced man must in his turn instruct the novice to use 
only such colors that will give perfect harmony and express the beauty 
of terra cotta. 

Pulsichrome is also an important factor in combination with poly- 
chrome. We are well aware of the deplorable results that can be seen in 
polychrome. Pulsichrome eliminates this completely. Once a certain 
combination of colors is decided upon, each one of these colors can be used 
separately for decorating certain fields and the result is that pulsichrome 
combined with polychrome is in harmony, it is bound to produce a pleasing 
effect, something soothing to the eye without having to wear smoked glasses 
in order to be able to stand the strain in looking at them. 

The pulsichrometer is a source of untold mysteries. Sometimes we 
are trying to get a certain color effect, and how agreeably are we surprised 
when our experimental work comes from the kilns, and we say to ourselves 
that we do not remember putting that certain color combination on the 
samples. How many times do we produce an effect, that we were not 
looking for at all, something better and more beautiful than we expected? 
The old method of glazing did not possess the charm and power to blend 
the different oxides to produce color schemes hitherto unknown. 

We have gone a great step forward in making good our statement, that 
“terra cotta shall look like terra cotta’? and not be an imitation of some 
other material. Pulsichrome has its unique appearance and wherever 
it is used on a building will immediately characterize the material as the 
“nec plus ultra’ of terra cotta. 


THE ADVANCE TERRA CoTtTa Co 
CurcaGo HEIGHTS, ILL. 


ELIMINATION OF WASTE IN THE HEAVY CLAY 
PRODUCTS INDUSTRY 
ee By Marion W. BLAIR 

Waste in various forms is characteristic of American methods in general. 
We were horrified by our own reckless extravagance in waging the late 
war, but we continue year after year to pay an increasing bill of upward 
of $25,000 per hour for preventable fire loss. We let $30,000 per hour 
run to waste at Niagara Falls, and continue to pay an annual board bill 
for rats amounting to more than $200,000,000. 
_ These figures throw into insignificance the petty waste of coal, oil, time 
and labor existing in the manufacture of heavy clay products. ‘There 
is this outstanding difference, however. ‘The fire and rat loss is borne 
collectively by 110,000,000 people, and it is difficult to place individual 
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responsibility, but the waste sustained by the manufacturer of heavy clay 
products is borne by the individual responsible for it, or by his close busi- 
ness associates and financial backers. 

The waste begins with the establishment of the plant, purchase of its 
site and raw material supply. Hundreds of acres of needless shale and 
clay lands or mineral rights are bought, and future years must carry the 
burden of sleeping capital and extra taxation. 

Land that is barren and worthless suddenly takes on a new value as 
raw material when acquired by a clay working corporation. 

One million brick per foot acre of clay is a conservative figure. There 
is then a possible 25,000,000 or 50,000 per day for two years in an acre 
of clay 25 feet deep, with 50 years operation in a 25-acre deposit of clay 
25 feet deep. It would seem a needless waste of capital to tie it up in 
land which probably will not be touched for 200 years. Capital at 6% 
unemployed eats its head off six times in a century. 

Complete monopoly of raw material in any given district is an impossible 
if not an undesirable condition. ‘The inability to make future purchase 
at a relatively reasonable figure is an unlikely condition, and has not been 
_ borne out by past experience. However, cumbersome and useless property 
with a fictitious value has been an obstacle to the sale of many plants, 
and has been an important factor in the failure of clayworking enterprises. 

Plants have been built to supply a temporary local demand without any 
chance of marketing a future output at a profit, and the growing necessity ~ 
of entering new fields develops the fact that the relation of market and 
location had been entirely overlooked. ‘The waste due to poor location 
eats into profits year after year, and no amount of ingenuity can make 
it up. Building without competent engineering service often prolongs 
the period of eye tooth cutting characteristic of the first year’s operation 
of most new plants—and a standardized product is much slower to attain. 

The majority of the going plants, the exception being a dozen or so 
recently built and properly engineered, are suffering from these handicaps 
of bad judgment and misapplied capital. 

Other wastes, those of operation, due largely to lack of attention to 
small details, can be very greatly reduced or eliminated, and therein lies 
a profit not to be despised in spite of higher fuel and labor and almost 
prohibitive freight rates. 

Those plants which have been established some years are suffering wastes 
as a matter of habit. ‘Things are done thus for no other reason than that 
they have been done thus in the past. Ifa question is raised the answer 
is that so and so is a practical man and has been doing it that way for 
twenty-five years. But suppose it can be done better or cheaper or both, 
does twenty-five years of past error or ignorance justify twenty minutes 
continuation if it is losing money? No matter how much profit there 
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may be in a particular operation, money is being lost if it is possible to do 
it cheaper and better. For instance, long time burning has been shown 
to be unnecessary on plant after plant. The operation has been guessed 
at for years by the so-called practical man. Pyrometer systems have been 
fought by him—in some cases thrown in the discard as useless—and the 
eight and nine day burn continues, involving a waste of time, labor, fuel 
and capital. Many burns are carried along eight or nine days because 
of fear of carbon and consequent swelling, and the burner would prefer, 
through indifference or ignorance, to shovel coal two days rather than 
arrange proper trials to be drawn to determine when the carbon has dis- 
appeared and it is safe to raise the heat.. 

It is perhaps typical of the industry that some $20,000 has been spent 
in the last two years to convince itself that time and fuel can be saved on 
present equipment by knowing at all times how hot the kiln is, and keeping 
the fires going so as to advance the heat continuously. Yet more than 
ten years ago six day burns of shale paving block in periodic kilns were 
not unknown, but an intelligent application of the discovery to the in- 
dustry has not yet been made. It was thought better to burn 25% excess 
fuel and play safe than to risk even one kiln in an effort to save that amount. 

I once read a story of a business man who walked over a fairly prosperous 
farm and threw down in cash the value of machinery which was lying about 
ruined by exposure to weather. and careless abuse. “Twenty dollars here 
for a plow, two hundred for a binder, a dollar for a spading fork, to say 
nothing of scythes hung in trees and crops left to rot on the ground. I 
have often thought that a reckless banker could find a good day’s amuse- 
ment on the average brick plant sowing silver in the place of half- or never- 
used equipment—bolts, railroad spikes, wheelbarrows, clay cars, loco- 
motives, pugmills, cutting tables, brick machines, engines, and boilers 
lying about—the management either too sentimental. or worse to turn 
same into cash either as second hand equipment or scrap. 

Covering for steam pipe pays for itself in forty-five days. ‘The job 
should be complete and include fittings, valves and separators. The 
plants whose steam lines are not covered are paying for the material eight 
times a year, and getting nothing for the money. 

Engine oil which should go through a thirty-five dollar filter and be 
reclaimed goes into the ground around the foundation. 

Driers are crowded and each attempt to set green ware results in exces- 
sive waste, both in bats on the drier cars and number two ware in the 
kilns. Burned bats are carted to the dump rather than repair a kiln 
floor. Number 1 brick go out with the No. 2 and No. 2 with the No. 1. 
Weights are not checked—a die is run as long ast will produce a column. 
If oversize it wastes material, power, fuel and freight. A small amount 
per brick runs into hundreds of dollars on a ten million production. 
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Kilns are allowed to cool according to the weather and seldom on a 
schedule; the invested capital and production they represent idle and limited. 

Repairs are ordered after a breakdown. Not in advance. 

One plant in a thousand owns or uses indicators, anemometers, gas 
analysis outfits or other controlling apparatus. Such operations as could 
be accurately measured are guessed at, and the result is waste—boiler 
walls and arches leak, air heat of exhaust steam goes through the roof in- 
stead of into feed water. 

‘There are plants where the test for a hot drier is to spit on the fan hous- 
ing, and kiln fires regulated by kicking a gas valve. Is it any wonder 
that the past year has seen plant after plant shut down for lack of business 
at a profitable price, or that there has been almost a square yard of concrete 
pavement laid for each brick that has been so used? 

Criticism without constructive suggestion is worthless, and the natural 
question after such an arraignment as the foregoing is, ‘“What is the solu- 
tion?’ ‘The answer has not changed a particle in two years, and it will 
not change in another fifty. It is the employment of trained minds in 
responsible positions—foremanships and superintendents—men who have 
been taught to think from cause to effect and back again. The payment 
of sufficient salaries, and enough of them to hold the technical men in 
the industry and keep them out of white collars. 

St. Louis, Mo, 


DISCUSSION ON “SUBSTITUTING OIL FOR PRODUCER GAS”! 


G. Ross: We are using Mexican fuel oil of 12-13° Baumé, pre- 
heated at about 45°C in burners, to heat a furnace of 7 x 1.3 m. section. 
The depth of this furnace is 2m. For our purposes the highest regularity 
and highest division possible of the developed calories is of the biggest 
importance. ‘Io spread the flames and calories regularly on the surface of 
7 x 1.3 m. we made many trials with pressure, temperature and gravity 
of oil. 

The temperature we need is about 1450°C. First we began with 
oil of 16°Bé. But soon we remarked a partial decomposition of the 
atomized oil, the fumes charged with oil gases brought them to the lower 
parts of the furnace till to the top of the chimney of 25 m. high. 

At the high temperature we need a heavier oil to avoid decomposition, 
which burns slower and makes it easier to divide the calories throughout 
the furnace section. The 12°Bé gave us satisfaction. Essaying the 
pressure for the purpose of spreading the flames as regularly as possible 
and to arrive at the same time at the highest temperature to be developed 


1 Bull. Amer. Ceram. Pe 23d 2], BiB Alooo) 
2 Metallurgical Engineer. Saltillo, Coah., Mexico. 
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near the mouth of the burner, we first used 40 pounds. But these pres- 
sures gave us the bigger part of the calories */; of the way from 
burner to the end of the furnace. The combustion of the mixture of oil 
and air was too late to permit us to arrive at the highest temperature we 
need. With 10-12 pounds the result was the best for assuring high tem- 
perature at about | m. distance from the burner and to bring the 
calories about everywhere in the section. 

To bring the calories necessary to the objects placed in the laboratory 
of the furnace, we are burning with a slight excess of atomized oil. In 
this way the calories are transmitted the best to the objects to be handled, 
the carbon particles of the excess fuel oil are necessary for heat transport- 
ing and transmission. 

The price of Mexican fuel oil we use is about 0.60—0.65 cts. per. barrel 
in the car at Tampico. ‘The ton of oil cif workplant is about 10 dollars. 
Mexican coal will be about 7 dollars cif. Costs for our purposes are cheaper 
with oil than with the coal. 


ACTIVITIES OF THE SOCIETY 
THE ROSTER IS RISING 


Thirty-three persons and six corporations joined during the month of December 
15 to January 15. A good start is already had for a big record for January. The 
“saturation point’”’ is not yet in evidence. Who said this could not be a Society of 
3000 persons and 500 corporations? It can and it will as long as each member does his 
share of codperating. The net totals to date are 1990 persons and 296 corporations or a 
grand total of 2286. 


The record for the year 1923 by months is as follows: 


Persons Corporations 
January 110, 10 August i 3 
February 29 0 September 15 Z 
March 37 3 October 68 30 
April 37 fd November 29 6 
May 32 7 December 31 6 
June 20 6 — — 
July : 27 5 Total 452 ee 
The net gains by years have been as follows: 
1918 180 33 1921 221 47 
1919 231 se 1922 261 77 
1920 181 15 1923 379 80 
Total 1453 296 


Is there any evidence here of a let-up in the rapid roster rise? Is the SocIETY 
nearing the “‘saturation point?’ No. 


NEW MEMBERS RECEIVED FROM DECEMBER 15 TO 
JANUARY 15 


PERSONAL 


H. Clinton Baldwin, Y. M. C. A., Perth Amboy, N. J., Roessler & Hasslacher Co. 

Harold D. Barger, Salesman, Wellsville Fire Brick Co., Wellsville, Mo. 

R. F. Benzinger, The Electric Furnace Co., Salem, Ohio, Vice-President and Sales 
Manager. 

H. R. Borland, 206 Barker Ave., Peoria, Ill., Ceramic Engineer, Peoria Brick & Tile 
Co. 

Emil Bronlund, Brule Mines P. O., Alberta, Canada, Superintendent, Blue Diamond 
Coal Co., Ltd. 

William T. Christian, Supt., Wellsville Fire Brick Co., Wellsville, Mo. 

Robert L. Clark, 3101 Passyunk Ave., Lab. Asst., U. G. I. Contracting Co., Philadelphia, 
Pa. 

Anthony Di Dio, Glenn Hotel, Richmond, Calif., Chemist, Pacific Sanitary Mfg. Co., 
Vitreous Plant. 


Morgan B. Eilert, Red Bank, N. J., Supt., The C. Pardee Works, Perth Amboy, N. J.- 


Chas. F. Eilert, Red Bank, N. J., Manager-Secretary, The C. Pardee Works, Perth 
Amboy, N. J. 
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Roger L. Fellows, 109 N. Ashland Ave., La Grange, IIl., University of Ilinois. 


Shinzaburo Fuzita, % Mitsui Dyestuff & Chemical vane Omuta, Japan 
of the Fire Brick Department. 

Robert Galbraith, Crystal Lake, Ill., Lab. Asst., American Terra Cotta & Ceramic Co. 

Gustave Glocker, North East Porcelain Co., North East, Md. 

E. Carlile Gravatt, 59 N. Pearl St., Bridgeton, N. J., Illinois Glass Co. 

Earl B. Hagar, Asst. Supt., Wellsville Fire Brick Co., Wellsville, Mo. 


, Engineer 


_ -W. D. Harvey, Monarch Engineering Mfg. Co., 1206 American Bldg., Baltimore, 


Md. 

Earl L. Hauman, Hillview Place, Hamburg, N. Y., Engineer, Electro-Refractories 
Corp., Buffalo, N. Y. 

Raymond A. Heindl, 4917 43rd St., N. W., Washington, D. C., Asst. Chemical 
Engineer, Ceramic Division, U. S. Bureau of Standards. 

C. Walter Kelly, Jr., 3756 Hancock Ave., W., Detroit, Mich., Sales Manager, Face & 
Fire Brick Division, United Fuel & Supply Co. 

Edward R. Ketchem, 242 North E St., Hamilton, Ohio, Enameling Plant, Estate 
Stove Co. 

H. G. Kiger, Manager, Wellsville Fire Brick Co., Wellsville, Mo. 

William C. Loudon, 2635 Norman Ave., Detroit, Mich., Head Mason Inspector, Detroit 
City Gas Co. 

Leroy Marx, % The Denver Terra Cotta Co., Box 1860, Denver, Colo., Ceramist. 

Daniel J. McSwiney, 1819 Maple St., Alton, Ill., Consulting Chemist. 

George Z. McClelland, Gladding-McBean & Co., Lincoln, Calif. 


_ Harold V. E. M. Renn, Sowerby’s Ellison Glass Works, Glass T echnologist, Gateshead- 


on-Tyne, England. 
William Reynolds, Asst. Supt., Scranton Enameling Co., Scranton, Pa. 
Murray Sinclair, West Morris St., Bath, N. Y., H. P. Sinclair & Co. 


ce: George Sirovy, 1486 Perry St., Des Plaines, Il., Enameler. 


Evelyn Tennyson, Alfred University, Alfred, N. Y. (Student Member). 


CORPORATION 


 Buckwalter Stove Co., Royersford, Pa., Joseph A. Bic alice: ‘Treasurer. 
_ Cleveland Metal Droducts Co., Cleveland, Ohio, C. A. Blackburn, Superintendent. 


Grand Rapids Refrigerator Co., Grand Rapids, Mich., Charles H. Leonard, President. 
Mansfield Vitreous Enameling Co., Mansfield, Ohio, P. A. Adams. 
Scranton Enameling Co., New York & Jefferson Aves., Scranton, Pa. 


q Wolverine Porcelain Radmeling Co., 3350 Scotten Ave., Detroit, Mich. 


PERSONAL NOTES OF MEMBERS 
A. R. Anderson of the Kentucky-American Clay Co., requests that his address be 


_ changed to Pineville, Ky. 


Robert E. Armstrong, salesman for Harbison-Walker Refractories Co., has moved 


to 712 E. 50th St., Indianapolis, Ind. 


Edwin P. Arthur, formerly of Columbus, Ohio, is at Morgantown, W. Va., 701 


‘Willey St. - 


Edgar Boblett, formerly of Nappanee, Ind., is located at Culver, Ind. 
B. M. Burchfiel has completed his work with the Los Angeles Pressed Brick Co., 


2 3 and is now connected with the Pacific Clay Products Co., Inc., 306 West Avenue 26, 





= Los Angeles, Calif. 


62 ACTIVITIES OF THE SOCIETY 


H. T. Bush is at Inglebush, Porte Hope, Ontario, Canada. 

Rod. Castro Oliveira gives as his permanent address Casilla 4049 Santiago, Chili, S.A. 

Max D. Compton is now living at 4254 Moneta Ave., Los Angeles, Calif. 

Karl Ford, of the Bureau of Standards, Washington, D. C., has moved-from Silver 
Springs, Md., to 1333 30th St., N. W., Washington, D. C. 

Major E. Gates, who has been located at 138 N. LaSalle St., Chicago, Ill., has 
moved his office to 128 N. Wells St. 

Clarence A. Hall, has moved from Cresheim Arms, Allen Lane, Mt. Airy, to 7951 
Winston Road, Chestnut Hill, Philadelphia, Pa. 

Mitsu Kato, who has been listed among “Unknown Addresses,”’ gives Mitsuishi- 
cho, Okayamaken, Japan, as his address. 

Walter T. Lippert gives as a new address 123 Fayette St., Bridgeton, N. J. 

Crawford Madeira has moved from 900 North American Bldg., to the Atlantic 
Bldg., Philadelphia, Pa. 

Jefferson Middleton gives as his address 3401 16th St., N. W., Apt. 23, Washington, 
jy os GN 

Frank E. Owen, formerly of Findlay, Ohio, is now with the General Porcelain 
Co., Parkersburg, W. Va. 

F. W. Owens requests that his mail be sent to the National Enameling & Stamping 
Co., 1901 Light St., Baltimore, Md. 

George W. Parker is located at 603 Laclede Gas Bldg., St. Louis, Mo. 

R. J. Riley has notified the Secretary’s office that he has moved from Brightwood, 
Ind., to Terra Cotta, Il. 

T. D. Tefft is now located at Darlington, Pa. 

Erwin F. Theobald requests that communications be sent to him at 1413 18th 
St., N. W., Canton, Ohio. 

Boris Trifonoff has moved from Muncie, Ind., to 1210 Elm St., Zanesville, Ohio. 

Ray T. Watkins is now living at 503 S. Race St., Urbana, IIl. 

Robert C. Zehm, formerly with the Bureau of Mines, is now employed with the 
Los Angeles Pressed Brick Co., Los Angeles, Calif. 


MEMBERSHIP WORKERS’ RECORD 


Personal Personal Corporation 
Charles F. Binns 1 Percival Marson 1 
B. F. Carter 1 L. M. Munshaw 1 
R. R. Danielson 1 Andrew N. Outzen 1 
Geo. P. Fackt i Carl Perg 1 
R. F. Geller 1 W. A. Potter 1 
V. A. Giesey 1 Hachiro Saito 1 
Roland J. Gouin 1 George Simcoe 1 
R. K. Hursh 1 Donald E. Sharp 1 
I. A. Krusen 4. Karl Turk 1 4 
Paul G. Larkin 1 Otto W. Will 1 
Walter T. Lippert 1 Office 6 2 
M. E. Manson 1 — — 
Total 3l 6 
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ADDRESSES UNKNOWN 


"Members of the AMERICAN CERAMIC SocIETY are urgently requested to forward 
the correct addresses of the following persons whose Journals have been returned to the 
office of the Secretary as a result of an insufficient or incorrect address. ‘The address 
given below with the name is the last one which appeared on the official file of the 
SOCIETY. 


Fred J. A. Arbenz, Florentine Pottery Co., Cambridge, Ohio. 

G. L. Austin, Joliet, Il. 

G. V. Baker, Penn Feldspar Co., Barnard, N. Y. 

Earl A. Bickel, Postville Clay Products Co., Postville, Iowa. 

Fred H. Butterfield, 4906 McPherson Ave., St. Louis, Mo., Crunden Martin Mfg. Co. 

A. Marietta Byrnes, 63 Anderson Place, New Orleans, La. 

J. P. Callaghan, % Teaque Hotel, Montgomery, Ala. 

C. V. Cameron, Whiting-Mead Commercial Co., 20835 E. Vernon Ave., Los Angeles, 
Calif. 

Homer T. Darlington, Box 736, Natrona, Pa. 

S. E. Davis, 1117 Murdock Ave., Parkersburg, W. Va. 

Charles S. Dolley, Keramoid Mfg. Co., Fort Madison, Iowa. 

L. E. Ells, 4255a Flad Ave., St. Louis, Mo., Laclede-Christy Clay Products Co. 

Koji Fujioka, Shofu Porcelain Mfg. Co., Kyoto, Japan. 

M. S. Gifford, Lake Bluff, Ill. 

William Gardner, Gardner Feldspar Co., Hartington, Ontario, Canada. 

A. H. Goodman, Box 915, Pittsburgh, Pa. 

George M. Grady, 74 Pacemont Rd., Columbus, Ohio. 

John L. Greenwood, Lehigh Sewer Pipe & Tile Co., Lehigh, Iowa. 

Park Hitchins, 1447 Oliver Bldg., Pittsburgh, Pa. 

Sidney H. Ivery, 4482 Gibson Ave., St. Louis, Mo. 

William J. Johnson, 4148 Langland St., Cincinnati, Ohio. 

Y. Kitamura, Shofu Kogo Kafushiki Kaisha, Kyoto, Japan. 

E. W. Koering, Crystal Ave., Vineland, N. J. 

Charles E. Kraus, 110 W. 40th St., New York, N. Y. 

George J. Lawrence, J. B. Ford Co., Wyandotte, Mich. 

Arthur T. Leahy, 5490 Ellis Ave., Chicago, Ill. 

William H. Marr, % Canadian Libbey-Owens Sheet Glass Co., Hamilton, Ont., Canada. 

J. J. Miller, % Nesbit & Bollen, 403 Liberty Ave., Pittsburgh, Pa. 

Leon W. Mitchell, Rock Island, Ill., Rock Island Stove Co. 

W. O. Mitscherling, % Atlas Powder Co., Wilmington, Del. 3 

Knud Y. Chr. Moller, 4956 McPherson Ave., St. Louis, Mo. 

F. H. Nies, Cor. Hamilton Ave. & Summit St., Brooklyn, N. Y. 

K. Okura, 84 Kobayashi-Cho, Nagoya, Japan. 

J. Clair Peck, 4961 Neosho St., St. Louis, Mo. 

W. Pendrup, Coonley Mfg. Co., Cicero, Ill. 

Frank J. Pohs, 1097 Interstate Ave., Portland, Ore. 

E. K. Proodian, Newtown, Bucks Co., Pa. 

H. M. Pulsifer, Manhattan Bldg., Chicago, Ill. 

Paul Q. Quay, Lake Shore Blvd., Euclid, Ohio. 

G. W. Rathjens, 6100 Dorchester Ave., Chicago, III. 

W. H. Reid, 10 Stanley Pl., Yonkers, N. Y. 

Cedric L. Rennieburgh, A. C. Spark Plug Co., Flint, Mich. 

J. E. Thompson, 2507 ‘Townsend Ave., Detroit, Mich. 
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John F. R. Villalta, Apartado No. 65, Barcelona, Spain. 

William J. Vodick, 1733 Lake Ave., Wilmette, Ill., Chicago Hardware Foundry Co, 
Frank A. Weidman, 38 S. Dearborn St., Chicago, Ill., Inland Steel Co. 

E. J. Winkleman, Box 1122, Pittsburgh, Pa. 

Miles M. Zoller, 208 S. LaSalle St., Chicago, Il. 





PITTSBURGH SECTION MEETING 


The annual business meeting and election of officers for the Pittsburgh Local Sec- 
tion of the Society was announced for the evening of January 22, 1924. Following a 
dinner served at the University of Pittsburgh Cafeteria, the meeting was to take place 
at Mellon Institute. A four-reel motion picture, “Ihe Story of Refractories,’ was to 
be shown prepared by the U. S. Bureau of Mines and Laclede-Christy Company. 





DETROIT SECTION MEETING! 


The Time: January 22nd Dinner at 6:30 P.M. 
Lecture at 8:00 P.M. 

The Place: Elk’s Club 

The Speaker: A. V. Bleininger (internationally known authority on refractories). 

The Subject: ‘“The Properties of Refractories from a Physical and Chemical 

Standpoint.”’ 

This talk will be presented in a clear concise form which anyone can understand, 
and will follow up Mr. Bleininger’s first talk on ‘Specifications for Refractories.” 
This will be followed later by a third talk entitled, ‘Specifications for Refractories Used 
in the Metallurgical Industries.’’ Atafourth meeting a five-reel motion picture showing 
in detail the manufacture and applications of refractories to the industries will be pre- 
sented. 


CHICAGO LOCAL SECTION 


Election of officers of the Chicago Section of the AMERICAN CERAMIC SOCIETY was 
held in Chicago, December 15, 1923, at the Morrison Hotel. The officers for the new 
year are: 

President: H. C. Beasley, Supt., Coonley Mfg. Co., Chicago. 

Vice-President: William Knowles, Titanium Alloys Co., Chicago. 

Secretary-Treasurer: R. A. Rahn, Leveltown Potteries, Chicago. 

Councilor: C. W. Parmelee, Ceramics Dept., University of Illinois. 

Papers were read by L. H. Menne and W. A. Hull. 





WANTED: AN ANALYTICAL SECTION 


By H. H. STEPHENSON 
On coming to this country one received many impressions of which the first was 
pleasure at the high quality of the ware produced, and the second a mild surprise at 
the scarcity of works laboratories and the very moderate salaries paid to chemists. 


1 Received in Secretary’s office, January 15, 1924. 
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The legend in Europe is that American research has infinite financial resources behind 
at. 

It is of my third and fourth impressions that I wish to speak, and these concern 
(a) purchase of raw materials, (b) loss in manufacture. 

The answer to both lies in the analytical laboratory. . 

Raw Materials.—The very first analysis I did in this country of an important, 
ingredient delivered in bulk at a plant showed that the material was hopelessly inferior, 
and we obtained a letter of “explanation” from the sellers. In England there would 
have been a law case with some hundred dollars for a few minutes chemical evidence on 
the stand. But nothing happened. The manufacturer seemed to think it natural 
to pay a good price for a 40% adulterated article. 

The following scheme shows the rightful position of the chemists:— 


Ay 
? 


Vice-President 






Buying §_~<—Analytical 
Department Laboratory 


Works Lab- —» Manufacturing Wages Selling 
oratory 


Research Lab. 


The purchase of a raw material should be conducted on rigid lines: Vice-President 
initials list of sellers. Buying department asks for quotations and samples. Chemist 
analyzes them and reports on the purity, on the presence of harmful impurities, and on 

_ the price calculated to 100% purity. Vice-President decides, and a specification is made 
‘out to govern the bulk delivery according to sample. Immediately the consignment 
has reached the plant, and before the sale is completed, the chemist makes a repre- 

sentative sample and analyzesit. If not up to the original, the consignment is returned 
at seller’s expense. : 
I take ‘‘yellow oxide” of uranium (sodium uranate), though any example ona large 
scale would do as well. 
Sample A at $3 a pound, Sample B at $4, Sample C at $5. 


A contains 45 1 Naz2U207 
B contains 70.84% 
C contains 93 .96% 


_ The remainder in all cases being sodium carbonate with less than one per cent of non- 
harmful impurities. 
At 100% NazU207, A costs $6.62, B costs $5.64, and C $5.32 is cheapest and is 
ordered. Bulk deliveries were 90.22 and 90.92% Na2U2O;7. C is satisfactory. 

Z This is the only method by which a manufacturer can get 100% efficiency in his 
purchasing department, and it excludes graft. The reader is doubtless aware that in 
England there is a law against an employee of one firm taking a commission from an- 
other firm. A conviction under that law would hardly be possible without the assis- 
tance of the analytical chemists. 

Loss in manufacture in this country is certainly twice the loss in European plants, 
though most firms are in the happy position of being able to ignore it. I have heard 
it said that the American workman, unlike the American middle class and unlike any 

. class in the old country, puts his wages before his work, but even if that were true it 

would not be true when a family heritage of the potter’s craft has had time to get es- 
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tablished. Nor can it be attributed to methods of burning. The American kiln is 
as efficient as the European. 

Thus we come back to the variation of raw materials. A hundred ton lot of feld- 
spar should have exactly the same composition in every bag and in every part of every 
bag. 

The facts are, therefore, that an analytical laboratory can halve the loss in manu- 
facture, and take anything from ten to 40% off the cost of raw materials. What is 
on the debit side? The equipment of a laboratory, $500, and the salary of a chemist, 
$3000. 

An analytical section is wanted to put this across to the manufacturers, to stand- 
ardize the construction of ceramic laboratories, to codrdinate the activities of committees 
and societies on specifications, and to strengthen the legitimate position of the analytical 
chemist. 


SUMMER MEETING OF THE SOCIETY 


Interesting trip Following out their plan of ‘“‘seeing America First’’ the 
to Pacific Coast, members of the AMERICAN CERAMIC SocIETY will leave 
July 21-Aug. 16 Chicago on the evening of July 21, 1924 for a four weeks’ 


trip to the Pacific Coast. From Spokane, Wash. and Puget 
Sound on the north to the southern part of California, members will. have the op- 
portunity of seeing both the development and enthusiasm of the western ceramic indus- 
tries and also one of the most beautiful sections of the country. A more satisfying 
trip for the SocrETy has never been given and never before have the plans been laid so 
carefully and matured so early as for this inviting trip. 

With Chicago as the central starting point, members will gather from the eastern ~ 
and central states and leave on a private train for Spokane, Washington.! The com- 
mittees of the Pacific Northwest, San Francisco and Los Angeles are already announced 
and have completed many plans for the comfort and entertainment of the visitors. 

In Washington stopovers and visits will be made at Spokane, Freeman, Mica, and 
Seattle and Auburn. Sight-seeing trips will be made to Mt. Rainier and on Puget Sound. 
California stopovers will include, Lincoln, San Francisco, Merced, El Portal, Yosemite 
Valley and Los Angeles and vicinity. 

The return trip will be made by any of the transcontinental routes selected by the 
members and no effort will be made to return to Chicago as a party. A stopover may 
be made at Grand Canyon if desired. 

Summer tourist rates have been secured making the Be eae eoiee fare in- 
cluding side trips $200.00. This does not include focd or hotel expenses. 

Early reservations must be made to the Secretary’s office, Lord Hall, O. S. Uc 
Columbus, Ohio. ‘These must be in the office on or before June 1. 

The Local Committees announced for the western states are as follows: 

F. B. Ortman, Tropico Potteries, Glendale, Cal., General Chairman. 

Pacific Northwest: Hewitt Wilson, University of Washington; Samuel Geijsbeek, 
Geijsbeek Engineering Co., Seattle, Wash.; Paul S. Mac Michael, Northern Clay Co., 
Auburn, Wash. (Members to be named.) 

Los Angeles: Findlay Drummond, Alberhill Coal and Clay Company, Chairman. 
(Members to be named.) 


1A private train will be secured if 125 members sign up for the trip. Otherwise 
private coaches will be secured. 


NOTES AND NEWS 67 


San Francisco: A. L. Gladding, Gladding, McBean and Co., Chairman; J. T. 
Roberts, Stockton Fire Brick Company; N. A. Dickey, Livermore Fire Brick Company; 
Otto Rosenstein or Kenneth M. Henry, Illinois-Pacific Glass Company; W. Newton 
Stearns or W. A. Potter, Pacific Porcelain Ware Company. 


OBITUARIES 


Lemon Parker 


Lemon Parker, 67 years old, president of the Parker-Russell Mining and Manu- 
facturing Co., 3314 Morganford road, died of heart disease today at his home, 3413 
Oak Hill Avenue, St. Louis, Mo. He had been ill two years and had not been active in 
business for some time. 

Mr. Parker was an active member of the SocrEry since 1904, and an ever loyal 
supporter of the Society. He will be remembered as the originator of the load test 
at high temperatures. His early experiments are described in Volume 7, p. 185 of the 
Transactions of this Society published in 1904. 


Oscar B. Scherer 


Word has been received of the recent death of Oscar B. Scherer, of 5 N. Karlov Ave., 
Chicago, Ill. Mr. Scherer has been a member of this SocrEty for a number of years and 
was known among the enamel manufacturers. 
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MEETINGS OF POTTERY SUPERINTENDENTS AND FOREMEN 
IN EAST LIVERPOOL, OHIO 


There have been held two meetings of the newly formed association of pottery 
executives. The first meeting has already been reported.!. The second one held, 
December 14th, in the rooms-of the Potters’ Association was a still more pronounced 
success, there being present about 80 men. At this meeting a number of the working 
rules governing the relation between the manufacturers and the operative potters were 
discussed in detail. The desire was expressed that more uniform practices be adopted 
in dealing with the men. Several problems submitted in the question box which has 
been made a feature of all programs were given lengthy consideration. With the de- 
velopment of the field of activity of this organization it is certain that future meetings 
will be crowded with pressing questions. One of the most desirable and pleasing fea- 
tures is the opportunity thus afforded the men from the different plants to become 
acquainted in the pleasant surroundings of the club. Through the courtesy of the 
U.S. Bureau of Mines a film was shown which gave the story of refractories as illustrated 
by the operations of the Laclede-Christy Clay Products Co. 


WORK OF THE RESEARCH COMMITTEE OF THE U.S. POTTERS’ 
| ASSOCIATION 


During the past year the Association has maintained a fellow at the Bureau of 
Standards, Washington, D. C., who has nearly completed his work. ‘The investigation 
deals with the study of facts relating to crazing, with particular reference to the thermal 


1 Bull. Amer. Ceram. Soc., 2 [12], 397 (1928). 
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expansion of the body and glazes, the effect of heat treatment, thickness of the glaze, 
mechanical strength of body and glaze and effect of the firing upon the microstructure 
of the body. Already some facts have been accumulated which show that the usual 
conceptions as to the relation between body and glaze are in error. The work will be 
completed as soon as possible which should be within the next two months and reported 
to the Association. 

Besides this work the committee has reported upon several subjects, such as sagger 
preparation, refractories, crazing and the strength of sagger mixes in the dried and 
fired state. At the present time the activities of the organization are confined to the 
research mentioned above, at the Bureau of Standards, the study of the sagger question 
and an investigation of the Texas kaolin. The last-named topic has come up for con- 
sideration because of the report that large deposits of this material are actually available 
at the present time, reports which seem to be substantiated. It is expected that twelve 
potteries will take part in the work of testing out the Texas clay in a practical way. 





CLAY PRODUCTS COURSE ADDED AT STATE COLLEGE 


For the first time in Pennsylvania history, young men of the state desiring to make 
the clay working industries their life profession, will now be able to secure a higher 
education in ceramic engineering without finding it necessary to go to another state. 
President John M. Thomas today announced the appointment of J. B. Shaw as head 
of the newly created department of ceramic engineering at the Pennsylvania State 
College. 

Pennsylvania stands second of all states in the value of its yearly output of clay 
products, including brick, tile, terra cotta and fine clay pottery, totaling over $31,000,000. 

There are almost 1000 separate clay working 
industries in the state employing over 12,000 
wage earners. Ceramic engineers have been 
drawn by these industries from colleges in New 
Jersey, New York and Ohio, but within the next 
-few weeks young Pennsylvanians anxious to train 
for this important field will be able to enroll as 
ce1amic students in a four year training course 
in the Penn State School of Mines, where the 
second semester starts on January 28. 
For many years State College has had de- 


ment was authorized by trustees several months 





secured as the proper man to take charge. 

J. B. SHaw He has been professor of ceramics at the New 

York State College of Ceramics, at Alfred, N. Y., 

for eight years. He was graduated as a clay products, or ceramic engineer, at Ohio 
State University, and has had fifteen years of experience in that field. ~ 

The location of this course at State College is fortunate, for throughout central 

Pennsylvania there is a wide diversity of clay, glass sand, ganister and other plants 

within easy reach of the college. The college maintains a well equipped laboratory, 


and the teaching of the subject in the mining school with its geology department is 
another special advantage. 


mands for ceramic engineers. The new depart- — 


ago, and after a long search Professor Shaw was 
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REPRINTS FROM ANNUAL TABLES 


The Secretary-General of Annual Tables announces that the following list of re- 
prints from Volume IV is available for sale at the prices indicated. 
Price (Fr. francs) 


Pages Paper Bound 
“Spectroscopy,” by M. L. Briininghaus. Preface by 


rhe CDMS Pas Bat SUES Se a a een rr 210 35 45 
“Electricity, Magnetism, Conductivity of Electrolytes, 

Electromotive Forces,’ by MM. Malapert, v. 

Weisse, R. E. Slade and G. L. Higgen. Preface by 

Is LB eR Sos ee Re ares ee 144 30 40 
“Radioactivity, Electronics, Ionization of Gases,” etc. 

by MM. J. Saphores and F. Bourion. Preface by 


by Sir E. Rutherford, F. R. S.. 19 10 18 
“Crystallography and Memeriogy.” ee L. J. ania 

Preface by oir Henry A. Miers, FOR. S............ 65 15 Zo 
“Biology,” by E. Terroine and H. Colin. Preface by 

DUCE 5 OC ne hase gles sin cae ws > 37 12 20 
“Engineering and Metallurgy,’ by L. Descroix. Pref- 

2D Srl SR CEE RaSh BRET Bs la ra 154 30 40 
“Colloids,” by E. Rebiére. Preface by Jacques Du- 

CSEACIDN Sv cule oe GU BREE SRC SOR Rie: Ea 9 6 12 


These reprints contain all of the data for the subjects indicated which are found 


in Volume IV of Annual Tables, which volume covers the literature of the world for the 


years 1913 to 1916, inclusive. Specialists having occasion to refer frequently to data 
in the fields covered by any of these reprints will find them invaluable for ready reference, 
and at the present rate of exchange the cost of these reprints is very small. 

Members of any of the organizations listed below are entitled to a 50% discount on 
the prices given above. 

Orders for any of these reprints should be sent direct to Dr. Charles Marie, 9 
Rue de Bagneux, Paris 6, and should be accompanied by an international money order 
or a draft on Paris covering the price of the reprint plus two francs for postage and pack- 
ing on each order. 


National Academy of Sciences 
Philosophical Society of Washington 
American Philosophical Society 
American Academy of Arts and Sciences 
- American Association for the Advancement of Science 
American Institute of Chemical Engineers 
American Institute of Electrical Engineers 
American Electrochemical Society 
American Chemical Society 
AMERICAN CERAMIC SOCIETY 
American Society of Civil Engineers 
American Society of Mechanical Engineers 
American Society for Testing Materials 
American Institute of Mining and Metallurgical Engineers 
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EXPERIMENTAL DATA LOST 


Shinzo Satoh, of the Toyko Electric Company, Kawasaki, Japan and a member 
of this SociETy has written to friends of his loss in the recent earthquake. Mr. Satoh 
narrowly escaped death when his laboratory collapsed and he was badly injured. All 
of the data which he had gathered through several years of experiments and studies 
were lost. 


PROPOSED INVESTIGATIONS IN HEAT TRANSMISSION 


Division of Engineering, 1. To provide designing, operating, and research 

National Research Coun- engineers with reliable information on heat transmission 

all Objec fe in as simple and convenient shape as is compatible 
with accuracy. 

2. To analyze theoretical and experimental data already published or otherwise 
available so as to get them into usable form. 

3. To induce the general adoption of a standardized heat transmission research 
objective to the end that all new research will be conducted in such a way that it will 
yield generally valuable information. 

It is proposed that a suitable committee be organized under the auspices of the 
National Research Council and the work divided among six sub-committees, namely, 
publicity; bibliography; theory, nomenclature and definitions; temperature measure- 
ments; heat transmission of insulating and building materials, and heat transmission 
between fluids and solids. 

The first work proposed is the critical review of material already published which 
could be considered in the light of an audit. It is proposed that each article be properly 
classified, and the material in it abstracted and rearranged in accordance with an ap- 
proved outline. Critical comments bringing out conclusions in addition to or at variance 
with the authors will be kept in mind. It is proposed that the full time services of a 
competent engineer be engaged in this work under the direction of the committee. 


Need for Heat transmission is in an unsatisfactory state. 
Investigations There is the greatest need for quantitative information 

that can safely be generalized, for codrdination of. 
present knowledge, and for codrdination of future work. ‘The nature of this work is 
executive, editorial and advisory. The establishment of a research laboratory is not 
contemplated and full use will be made of all present research facilities. The aim is to 
make present knowledge available in its most usable form, to direct attention to specific 
items wherein present knowledge fails us, to indicate how future investigations may 
rectify these faults, and, finally, through publicity, to encourage heat transmission re- . 
search in accordance with the standards set by the proposed committee on Heat Trans- 
mission. 


BUREAU OF STANDARDS NOTES 


Factors Affecting the Re- Probably one of the most annoying sources of 
sistance of Tank Block trouble to manufacturers of commercial glass on a large 
to Glass Attack scale is the lining of the glass melting tanks. Very 


frequently these linings fail through corrosion after 10 
to 14 months’ service which results in a considerable loss of time and money. A life of 
20 to 24 months for such a lining is not considered an unreasonable service to expect. 
Since the need for better tank refractories is so generally felt the Bureau has deter- 
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inined to conduct an investigation covering the various typical brands now used to 
determine, if possible, the relation between refractory composition, conditions of service 
and life. In order to get the investigation under way 27 small tanks have been made 
using refractories which are typical of dense and open burned aluminous and siliceous 
brands, as well as brands of medium composition. ‘These will be subjected to the 
corrosive action of a soda-lime glass at high temperatures and the reactions obtained 
will be correlated, if possible, with the various types of refractories used. 


A Study of the Factors Af- The need has been felt for a long time of a better 
fecting the Life of Boiler test Sees ect: of boiler setting refractories 

‘ : to slagging. though the investigations which the 
Setting Refractories Bureau has carried out on refractories for the develop- 
ment of specifications have shown that the service can be predicted with fair accuracy 
from the results of certain tests, it seems desirable to develop a laboratory slag test 
in order that factors of composition, both of the slag and refractory and their com- 
parative effect on the life of brick, may be determined. The apparatus necessary for 
_ carrying out such a test has been designed and constructed and it is proposed to observe 
the effect of high, medium and low fusing clinker on various brands of refractories. Test 
panels of the brick to be investigated will be brought to a high temperature by 
means of a blast impinging on the brick. Finely ground and artificially prepared 
clinker will be introduced into the flame and in this way brought into contact with 
the test panel. 


STANDARDIZATION, THE BULWARK OF STRENGTH AND 
PROGRESS OF INDUSTRIES IN GERMANY 


Standardization of industrial production has been one of the important factors in 
enabling Germany to maintain its industrial machine intact, in the face of the multitude 
of obstacles now confronting that country. 

“The extent to which Germany has so far succeeded in keeping her industrial 
machine intact, is due in no small part to the elaborate scale on which her standardi- 
zation work is performed,”’ it is stated by Dr. P. G. Agnew, Secretary of the American 
Engineering Standards Committee, who recently returned from Europe, where for two 
months he made a study of the standardization movement and the manner in which 
European developments in tiis direction are likely to affect American industry. 

_ “The elaborateness of the organization for the work, its activity, and the scale on 
which it is being carried out constitute a new development in industrial organization. 

“Practically every important manufacturing concern in Germany is officially par- 
ticipating in the industrial standardization program of that country. More than a 
thousand German companies have formal standardization organizations within their 
own works. ‘These organizations are called ‘standards bureaus.’ The larger firms 
have branch bureaus in the separate departments, or in the separate factories. One 
of the well known companies has twenty-one such branch bureaus, employing in all 
a special staff of more than one hundred. Another firm has a permanent full-time 
staff of over two hundred in its various branch bureaus. In all of the great firms the 
_ bureau reports directly to the general manager.” 

The extent to which industrial life in Germany has been codrdinated, it is stated, 
is shown by the fact that more than seven hundred German national standards have 
been adopted. ‘This includes only those in which several different industries are con- 
cerned, and which are approved by the central national body. These include funda- 
mental engineering standards as: standard diameters, tapers, sizes of keys, threads, 


_. 
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fits, etc.; materials, tools, measuring instruments and gages, machine parts, including 
handles, ball and journal bearings, etc.; gears, and sizes of paper. 

In addition to this work of the central body, and closely correlated with it are no 
less than sixty-five special industry committees actively working on such subjects as: 
the standardization of pipe fittings, piping, and accessories, welding, steel construction, 
concrete and reinforced concrete, fire fighting equipment, windows, doors and stairways, 
foundry practice, the printing trades, merchant marine, locomotives, motor trucks, 
laboratory apparatus, photographic supplies, non-ferrous metals, precision tools, sand, 
gravel and street paving material, typewriters, highway bridges, rolling mills, and railway 
car construction. 

A striking example is cited of the efficiency of national standardization as it has 
been developed in Germany, in the case of a rush order placed with German manu- 
facturers for 200 locomotives for delivery to Russia. ‘‘Production of different parts 
was allotted to seventeen different manufacturers to be produced strictly upon the 
plan of interchangeable parts, no one manufacturer making a complete locomotive. 
No serious practical difficulty was encountered in filling the order. The inspectors 
made a particularly striking test of the feasibility and accuracy of the plan by ordering 
a complete locomotive to be assembled from parts chosen at random from the parts 
furnished by the seventeen manufacturers. It proved to be ready for service imme- 
diately after assembly without the necessity of any disassembling for readjustment. 

Standardization engineering is now a recognized profession in Germany. The 
rapid development of standardization organizations within the companies has made 
a large demand for such work. Advertisements for standardization engineers and for 
such positions regularly appear in the engineering press. 

An interesting development of the last few years is the appearance of consulting 
engineering firms specializing in standardization work. ‘There are now five such firms 


in Germany. ‘This work is closely connected with industrial or efficiency engineering, 


in which there is now great and growing interest in Germany. In general, it appears 
to be much more closely connected with the movement for industrial standardization 
than is the case in this country. The largest of these firms devotes about half of its 
time to standardization work, employing a staff of over forty. They have as their 
clients trade associations as well as individual firms, the latter including both large and 
small companies. 

One of their clients is the trade association representing the motor vehicle industry. 
In this work they perform many of the services that would be done by an ordinary head- 
quarters standardization staff. | 

Of tthe companies which are their clients, some maintain their own standards 
bureaus, which take care of the greater part of the detailed work, leaving to the con- 


sulting firm only the more important and difficult questions. In other cases, the con-_ 


sulting firm does a large amount of the detailed work. 

Another most interesting development is the work of consulting engineers on 
trade catalogs for companies. ‘This is particularly significant, as it is carrying stand- 
ardization a step farther than is usual, by introducing it into the sales organization 
and sales policy. In this, careful consideration is given to the question of limiting the 
number of types, ranges and sizes offered for sale, placing proper emphasis in the catalog 
on these particular items on which the company wishes to concentrate, and, in general, 


in featuring and often advertising the relation of the firm’s products to the standardi- ~ 


zation movement. 
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CALENDAR OF CONVENTIONS! 


Organization Date 


Place 
AMERICAN CERAMIC SOCIETY Feb. 4-9, 1924 Atlantic City 
(Annual Meeting) 
(Summer Meeting) July 21—Aug. 16, 1924 Trip to Pacific Coast 

American Concrete Institute Feb. 25-28, 1924 Chicago 
American Institute of Electrical Engi- 

neers Feb. 4-7, 1924 Philadelphia 
American Zinc Institute May, 1924 St. Louis, Mo. 
Assn. of Scientific Apparatus Makers of 

U. Sw A. April 18, 1924 Washington, D. C. 
Common Brick Mfrs. Assn. of America Feb. 11, 1924 Los Angeles, Calif. 
Institute of Metals, Div. of American In- 

stitute of Mining and Metallurgical 

Engineers Feb., 1924 New York City 
Natl. Assn. of Stove Mfrs. May 7-8, 1924 New York, Hotel Astor 
Natl. Bottle Mfrs. Assn. April 27, 1924 Atlantic City 
Natl. Brick Mfrs. Assn. Jan. 28-Feb. 2, 1924 Cincinnati, Ohio 
Natl. Builders Supply Assn., Inc. Feb. 11, 12, 1924 St. Louis, Mo. 
Natl. Electric Light Assn. May or June, 1924 
Penna. Gas Assn. April, 1924 Atlantic City 
Society of Promotion Engineering Educa- 

tion July, 1924 Boulder, Colo. 
Stoker Mfrs. Assn. | April or May, 1924 (?) 
Western Society of Engineers June 4, 1924 Chicago 


1 Further information may be secured through the Chamber of Commerce of U.5., 
Washington, and World’s Convention Dates, New York, N. Y. 
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EDITORIAL 


OUR LEADERS 


February was the birthday month of two of 
America’s foremost leaders, George Washing- 
ton and Abraham Lincoln. The thought 
from the lives of these two men to be de- 
veloped here is that at all times throughout their youth and their later 
years of service, they were in constant studious application of fact-finding 
and using. School days were not their limit of time devoted to study. 

Such is the record of every man who is successful through his own 
efforts. It is the untiring and “always at it’ application that makes 
big industrial successes from small beginnings. It requires a continual 
drive to find, to recognize and to use facts. 

A University graduate employed by a concrete contracting concern 


How to Find Facts 
How to Recognize Facts 
How to Use Facts 


applied to this office for information on calculation of openings in re- 


volving screens. He had not learned how to find facts. He probably 
will never know how to recognize facts and to use facts, largely because 
he had no plan for working diligently and systematically; he was not 
educated and was making no effort to acquire an education. 

Education can be summed up in this three-fold formula of how to find, 
how to recognize and how to use facts. This is why schooled-trained 
men have no monopoly on education, and at the same time, it is the 
cause for so many college graduates being without an education. 
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“Broke at Fifty” is the title of a story written by R. L. Dollings of his 
eighty million dollar failure. His opening paragraphs have as their 
central thought that being broke at 13 or 22 when you are physically 
most fit, and when fear is an unknown quantity, and when the beckon of 
adventure is more than welcomed is not so serious a matter, but being 
broke at 50 is really serious. At fifty the machine is worn, some of the 
assurance is gone; “‘hesitation has succeeded the dash of impulse’ and 
the nearness of the inevitable rainy day is evidenced by ‘“‘just a mist at 
first and only a few scattered clouds, and you think you are as fit as ever, 
but life is the old story of the prize ring—the good old man will always go 
down before the good young man.” 

What a warning, what a sermon by one who by experience knows. 
But Youth will not be told; he will not take heed. It will be the oft 
repeated story of neglected use of Youth’s opportunities and fitness to 
acquire. 

The big idea of the AMERICAN CERAMIC SOCIETY is to inspire and to 
assist young men to acquire the education of how to find, to recognize 
and to use facts so that when he reaches the age when his faculties are 
less keen and his ability to acquire habits is very much less, he will have 
acquired the educational habit and impetus for which and only for which 
salaries are paid. ‘The Society not only aims to furnish the inspiration 
but also the assistance in the acquiring of- these fact finding and using 
requisites. It is for mutual help in furnishing the inspiration and assis- 
tance which no one laboring alone could acquire that the members of 
the SocIETy are collaborating. 

General Washington learned the importance of united effort. He 
influenced the writing of this lesson into the Constitution of the United 
States. President Lincoln’s prime motive was preservation of this 
Union of effort. The principle holds in educational affairs as it does in 
statesmanship. | 


PAPERS AND DISCUSSIONS 
A DUST COLLECTING SYSTEM! 


By B. E. WuHItesELL 
ABSTRACT 


This paper describes the principle on which a dust collecting system installed at the 
Salina Plant of the Kier Fire Brick Co., Pittsburgh, Pa., operates. It also includes 
some of the factors considered in the designing and a description of the installation and 
operation. 


Principle on Which the System is Based 


Dust-laden air can be conveyed through pipes by connecting them to 
an exhaust fan, the fineness and specific gravity of the dust determining 
_the velocity head necessary to convey the dust to the point desired. The 
volume of air required to carry the dust depends on the size of the dust par- 
ticles and weight per cubic inch, 
as well as the dust hood necessary 
to retain the dust at its source. 

For a given fan, piping system 
and density of air, the following 
relations hold: cubic feet of air 
per minute (c.f.m.) varies as the 
revolutions per minute (r.p.m.); 
pressure a (r.p.m.)?; brake horse- 
power (b.h.p.) a (r.p.m.)*. It is 
evident, then, that the less air 
handled, the less h. p. will be 
required. In order that the most 
benefit may be derived from this 
fact, under working conditions, 
dampers are installed near the 
fans and bins so that any part of 
the system not in use can be shut 
off, resulting in a still further de- 
crease of h. p. required, as this Higet. 
portion of the air is not handled. 

The proper place to collect the dust is at its source, since the more it 
is allowed to spread the more air that must be handled and purified; and 
since the volume of air and its required velocity determine the size of pipes 
a system permitting of smaller pipes, simplicity, efficiency, and less cost 
to install and operate would result. The cost of installation increases in 
direct ratio to the volume of air handled. 





: 1 Recd. Dec. 29, 1924. Presented at the Atlantic City Meeting, February, 1924. 
(Refractories Division.) 
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By providing a means of dust separation (the arrester in this case) the 
air velocity through such is reduced below that value of. velocity head that 
will move or carry the dust, thus depositing it in the bins of the arrester. 
Again, if baffle plates 
are used to reduce the 
air velocity, the settling 
action or separation of 
dust and air isincreased. 

The arrester screens 
being of suitable mesh, 
the remaining fine par- 
ticles of dust are taken 
from the air, leaving it 
clean as it passes to the 
outside or is returned to 
the building for heating 
purposes. 





Designing 
FIG. 2 poy 
Ihis system was de- 


signed to take care of four dry pans and three plastic clay bins. 
‘The hoods over the dry pans were designed so that the dust would be 
confined in the smallest space possible. ‘They were also made as tight 
as working conditions would permit so as to limit the amount of air entering 
in order to concentrate, 
as much as possible, the 
dust content per cu. ft. 
of air. ‘The first hood 
constructed is shown in 
Fig. 1. A better con- 
struction and the one 
recommended is shown 
in Figs. 2 and 3, this 
hood being simpler to 
build and permitting of 
sasier removal for re- 
pairs to the dry pan. 
Careful consideration 
was given to the 





amount of dust that Fic. 3. 

would be handled; the 

size of particles, in order to reduce the rate of abrasion in the galvanized 
steel pipes, together with an equally important value, namely, as little 
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loss as possible in friction in order to make the whole installation cost a 
minimum h. p. operation; and to the static pressure lost in the entire system. 


Considering all the 
above items, the selec- 
tion of the proper size 
arrester, fan and pipes 
is very important. 


Description of Arrester 


‘The arrester is manu- 
factured by the W. W. 
Sly Manufacturing Co., 
Cleveland, Ohio. 

It isof the cloth screen 
type containing large 
areas of filtering surface 
confined in a compara- 
tively small space. 

Cloth is claimed by 





Fic. 4. 


the manufacturers to be a better filtering medium and should be fairly 
open so as not to produce too much back pressure. ‘The threads should 





Fic. 5. 


be fine as possible to make the weave loose and durable. ‘The loose fibers 


on the individual 
threads, or the nap of 
the cloth, make the air 
passages so fine that 
practically the smallest 
particle of dust will be 
retained. 

Each screen, being 
9 feet by 3 feet 4°/; 
inches, is double, which 
gives it an area of 60 
square feet. Since there 
are four screens to the 
running foot and the 
arrester is 18 feet long, 
there is a total screen 
area of 4320 square feet. 


The greater the filtering or screen area in proportion to the volume of air, 
the looser the dust will lie on the cloth, which is important because the 
velocity of the air through the cloth should be low so that none of the 
dust will be drawn into the meshes, but will form a very loose and 
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fluffy layer on the surface without obstructing the passages of air to any 
great extent. Also, the screen will retain its filtering capacity longer 
without shaking the dust down. 

The removal of dust accumulation from the screens is accomplished by 
a rapping device direct driven from a 1 h. p., 1200 r.p.m. motor. 

The arrester, the inside dimensions of which are 9 feet 10° /s inches high 
plus 3 feet 10 inches for the hoppers, 7 feet 10 inches wide and 18 feet long, 
is divided into two sections, an 8-foot section and a 10-foot section. The 
8-foot section collects from the pan grinding plastic clay and three plastic 
clay bins, while the 10-foot section collects from the three pans grinding 
the mixes for the brick machines. 


Location of Arrester 


The arrester is located directly over two storage bins which permits the 
hoppers of the arrester to be 
emptied directly into the bins. 

' The location can be seen in Figs. 
4 and 5. 


Fan 


A No. 23 ES special steel plate 
exhaust fan, made by the Ameri- 
can Blower Company, was chosen. 
It has a large diameter wheel of 
proper blast area to handle ap- 
proximately 12,000 c.f.m. operat- 
ing at 780 r.p.m., requiring under 
this condition 18.8 h. p. measured 
at 70°. ‘The fan is shown in Fig. 6. 

A type ES, 20 bh. p., 1160 1r-p.m. 
Westinghouse motor, having an 
_| 8-inch diam. pulley is used to drive 
Fic. 6. the tai. = 





Pipes 


The size of the pipes or branches necessary to carry the dust from the 
dry pans was first determined. 

Each of the plastic clay bins is provided with a 7-inch pipe or branch; 
each of the dry pans grinding the standard mixes, consisting of flint clay 
ground to 3-mesh and finer, plastic clay of 30-mesh and finer, and grog or 
crushed brick bats, is provided with a 9-inch branch; while the pan grinding 
plastic clay and fire clay to 30-mesh and finer has a 10-inch pipe leading 
from it to the plastic clay side of the arrester. 
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These three branches from the bins are connected to a main pipe. 

At each point where a branch enters the main, the main pipe area is 
increased an amount equal to that of the branch added, so that this main 
pipe increases from 7 inches at the farthest point from the arrester to 
13 inches where it enters the arrester. ‘This main also leads to the plastic 
clay section of the arrester. The three 9-inch branches from the dry pans 
are connected to a main whose smallest diameter is 9 inches and the largest 
diameter (the point where it enters the arrester) being 17 inches. ‘This 
pipe enters the other section of the arrester. Fig. 7 shows the three main 
pipes entering the arrester. 

Besides being designed with the easiest elbow turns (45° or less), as few 
angles as possible are used. 

The main pipes are made of 20 ga. galvanized steel and the branches 
Of 22 cae Ae joints. are tiveted* 
and soldered, keeping the bottom 
side level. 


Operation 


The man in charge of the clay 
distributing belt has charge of the 
dust arrester. About ten minutes 
of his time is required to look after 
the arrester and motor each day, 
except one day each week when he 
inspects the entire system. ‘This 
requires about one hour. 

In the evening, after the day’s 
run, the fan is stopped and the 
rapping device is run for three 
minutes to shake the fine dust 
from the screens. If the fan is 
running while the screens are being ee 
rapped there is a tendency for the 
dust to be drawn through the cloth into the clean air side a the arrester. 
After rapping the screens, the gates at the bottom of the hoppers are opened 
and the hoppers allowed to empty, the plastic clay emptying into a plastic 
clay bin and the standard mix emptying into a flint clay bin by gravity. 

The system is then ready for operation the following morning. 





Remarks 
It is difficult to get the average amount of dust collected daily, since 
the plastic clay dust will vary from 150 to 400 pounds for eight hours and 
the standard mixes from 120 to 180 pounds per pan for eight hours, depend- 
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ing on the condition of the clay as it enters the pan and the amount of 
water added in the pan. ‘The clay contains enough moisture when it 
leaves the pans so that it can be conveyed to the machines by conveyors 
and chutes without causing any dust. In an operation where no water 
is added the amount of dust collected would be considerably increased. 

Between 450 and 500 pounds of dust are collected during the ten hours 
required for the grinding of one car of fire clay. 

Screen analyses show that 99%-+ passes through a 200-mesh screen and 
100% through a 150-mesh. 

The system has been in operation thirteen months and the only expense 
has been the repainting of the inside of the arrester. This was done while 
a thorough inspection was being made of the entire equipment. 


Tur Krer Fire Brick Co. 
PITTSBURGH, Pa. 


BUREAU OF ENGINEERING SPECIFICATIONS, 
LENSES AND GLOBES! 


General Specifications 
1. General Specifications for the Inspection of Material, issued by the 
Navy Department, in effect at the date of opening of bids, shall form part 
of these specifications. 
| Classes and Grades 


2. Glassware furnished under these specifications shall conform to the 
following classes and grades, as specified in the requisition or schedule. 


-Crass 1 CLASS 3 
Navy STANDARD FRESNAL LENSES Navy STANDARD GLASSWARE 
Grade Grade 
A Clear F Translucent 
B Red G Red globes 
C Green H Green globes 
D Blue toe Blue globes 


Crass 2 
Grade 


E for Navy Standard heat resisting clear globes 


Material, Workmanship, etc. 


3. ‘The material and workmanship shall be first class in every particular. 
The terms ‘‘Lead glass,’ ‘‘Lime glass,” ‘‘Zinc glass,” ‘‘Zinc-borosilicate 
glass,” ‘‘Borosilicate glass,” and ‘‘First class workmanship,” as referred 
to in these specifications, shall be defined as follows: 


1 Received Dec. 1, 1923. Presented at the Atlantic City Meeting, February, 
1924. (Glass Division.) 
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(a) Lead glass. <A glass composition which contains not less than 
22% of lead oxide in the finished lens, and whose specific gravity 
is not less than 2.90. 

(b) Lime glass. A glass composition which contains between 
3.5% and 5% of lime (CaO) and less than 15% of lead oxide in the 
finished glassware and whose specific gravity is not less than 2.60. 

(c) Zinc glass. A glass composition which contains between 
12% and 15% of zinc oxide (ZnO), less than 15% of lead oxide, is 
free from any appreciable lime (CaO) in the finished glassware, and 

whose specific gravity is not less than 2.60. 

(d) Zinc-borosilicate glass.- A glass composition which contains 
not less than 7.5% of boric anhydride and between 138% and 15% 
of zinc oxide in the finished glassware, and whose specific gravity 
is not less than 2.50. 

(e) Borosilicate glass. A straight boric anhydride glass contain- 
ing not less than 13% of boric anhydride, not more than 1.5% of | 
aluminum and iron oxides, and free from all other metallic oxides. 
The specific gravity shall be not less than 2.28. This glass is for 
Class 2 (heat resisting) glassware only. 

(f) Workmanship. First class workmanship shall mean, among 
other things, that all finished glassware shall be free from air bubbles, 
striae, wrinkles, mold marks, chipped edges or any other blemishes 
which may affect its optical qualities, mechanical strength or good 
appearance; uniformity in the thickness of illuminating glassware, 
uniformity in the color density of all colored glassware, and a unt- 
form refractive index for all glassware of the same class and grade 
furnished under one contract; and having finished dimensions com- 
ing well within the tolerances specified on the drawing. 


General Requirements 

4(a) All glassware shall be in strict accordance with the Navy drawings 
specified in the requisition, order or schedule. 

(b) Where the thickness tolerances are not shown on the drawing a 
variation of 12% above or below the nominal dimension will be permitted, - 
provided, however, that this tolerance shall in no case exceed !/i5 inch. 
Where the tolerances are shown on the drawing the permissible variation 
shall be within the limits shown thereon. 

(c) ‘The edges of all lenses, globes or shades shall be either ground or 
molded to a true surface. 

(d) The refractive index of the glass for any purpose is optional with 
the manufacturer but this index shall be uniform for that product. The 
manufacturer shall state to what index base the calculation of the lens 
contour has been developed, in the design of the Fresnal lenses. This 
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information shall be furnished the Inspector when material under a Navy 
contract or order is submitted for inspection. 

(e) Glassware shall be in strict conformity with Tables I and II here- 
under, with respect to color density and light transmission. ‘Table I is 
given in terms of the actual transmission of light in percentage of the light 
source, on the basis of the candlepower standard. ‘Table II is based on 
the standards of the Railway Signal Association at 100%. 

(f) All colored glassware shall be of uniform color density per millimeter 
thickness, and the glass shall be solid color. Flashed glass will not be 
satisfactory. 


TABLE I 


TRANSMISSION IN ACTUAL PER CENT OF LIGHT SOURCE ON CANDLEPOWER BASIS 





Per cent 
deterioration 
, Permcentrssrermcene Percent after 1 year 
Class Grade Type normal maximum minimum — service 
fg tee Navy Standard 95 100 90 10 
Clear 
1 B Navy Standard Red 120 9.4 5.6 20 
tt C Navy Standard Green 2-75 Oro 175 25 
1 D Navy Standard 0.75 0.90 0.60 25 
Blue (L. V.) 
2 H Navy Standard OSG 87 70 15 
Clear (H.R.) 
3 F Navy Standard 65 100 50 10 
Translucent 
3 G Navy Standard 9.35 10 [25 20 
Red Globes 
3 H Navy Standard 1156 12.5 10 25 
Green Globes 
3 iL Navy Standard 


Blue Globes (L. V.) 0.75 0.90 0.60 25 


TABLE IT 
"TRANSMISSION ON BASIS OF RAILWAY SIGNAL ASSOCIATION 100% STANDARD 


Base 100% Red = 9.85% Actual Transmission 
Base 100% Green = 11.6% Actual Transmission 


Class Grade Type Standard Ljightlimit Dark limit 
1 A Navy Standard Clear Sih ee oe 
B Navy Standard Red 100% 100 60 
e Navy Standard Green 100% 30 15 
D Navy Standard Blue (L. V.) ? 
2 H Navy Standard Clear (H. R.) 
3 F Navy Standard Translucent ag —5) ar 
G Navy Standard Red Globes 100% Lee 86.2 
H Navy Standard Green Globes 100% 106.9 80.2 
I 


Navy Standard Blue Globes (L. V.) 
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(g) All glassware furnished under these specifications shall have the 
manufacturer’s name or trademark permanently impressed in each piece. 
In the case of Lenses (Class 1) this marking shall be made in the central 
zone or bull’s eye. Heat resisting globes (Class 2) shall have this marking 
on the outer surface of the globe, near the edge. Globes for general 
illumination (Class 3) shall have this marking molded or pressed on one 
edge. 


Detail. Requirements 


Class 1. Lenses 


5(a)1. Fresnal lenses for navigational and signal lights. The glass 
shall be of such composition as to withstand the action of the elements, 
particularly that of salt water, without etching, discoloration, change in 
the color density of colored lenses, or any change in the light transmission 
of the finished glassware beyond the limits specified in paragraph 4(e) of 
these specifications. 

(a)2. Clear, green and blue lenses (Grades A, C and D) shall be made 
from the best quality of lead glass. 

(a)3. Red lenses (Grade B) shall be of the so-called selenium red glass 
and shall be made from the best quality of zinc-borosilicate glass. 

(a)4. Fresnal lenses shall be designed to have a central bull’s-eye and 
4 zones above and 4 below this central zone. ‘The mathematical design 
of the lens shall be such as to produce not more than an 8° dispersion above 
or below the horizontal axis of the central bull’s-eye when used with a 
standard 40 watt incandescent lamp located at the focus of the system. 
Actual figuring of this design shall be at the option of the manufacturer 
as to the surface curvatures, spacing of zones, width of zones, etc., and the 
statement of the mathematical derivation of this design will not be required 
to be furnished by the manufacturer. 

(a)5. ‘The design of the system as a Fresnal lens shall be such that the 
rays emitted by a light source of a 1/,” sphere, placed at the focus of the 
system and passing through the system, shall emerge parallel. When the 
lens, with the above type of light source, is viewed at a distance of 20 feet 
along the horizontal axis of the bull’s.eye the zones shall all appear equally 
illuminated, the light showing through the zones as an uninterrupted ver- 
tical strip about 1/,” wide, for the entire height of the lens. 

(a)6. Lenses shall be so designed and constructed as to be capable of 
withstanding an external hydrostatic pressure of 100 pounds per square 
inch indefinitely, when mounted in a support so designed as to produce a 
minimum strain on the lens. 

(a)7. ‘The several grades of glassware (A, B, C and D) furnished under 
Class 1 shall be subject to the following individual grade requirements: 
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(1) Grade A—Clear. ‘The glass shall be free from perceptible 
tint when viewed through the lens. The entire visible spectrum 
of the light source shall be transmitted with color selection at any 
wave-length being kept below 1/2 of 1%. ‘The light transmission 
shall be in accordance with Table I. 

(II) Grade B—Red. ‘The glass shall be of such color quality 
that all light of shorter wave-length than 0.630 micron shall be ab- 
sorbed, transmitting only red and orange light. All rays emitted | 
by the sodium flame shall be completely absorbed. ‘The color 
density and light transmission shall be in conformity with Tables 
I and II of these specifications. Sen 

(III) Grade C—Green. ‘The glass shall be of such color quality 
as to absorb all of the light of longer wave-length than 0.570 
micron, transmitting only violet, blue and green light. ‘The color 
density and light transmission shall be in conformity with ‘Tables 
I and II of these specifications. 

(IV) Grade D—Blue. ‘The glass shall be of such color quality 
that all light of longer wave-length than 0.489 micron shall be 
absorbed, transmitting only violet and blue light. ‘The glass shall 
not, under any condition of light source, transmit any red or yellow 
light. ‘The color density and light transmission shall be in con- 
formity with Table I of these specifications. ‘The glass of the lens 
shall, when used with a 25-watt standard tungsten lamp operating 
at rated voltage, show a direct visibility not to exceed 1000 yards; 
and, the indirect reflected rays shall not be visible over 200 yards 
on a dark night with a clear atmosphere. 


Class 2. Heat Resisting Globes 


5(b)1. Grade E. ‘The glass shall be of a special heat resisting type and 
shall have an extremely low temperature coefficient of expansion. ‘The 
unmounted heat resisting globe shall be capable of withstanding the 
internal stresses produced when the globe is heated uniformly to a tem- 
perature of 150°C and then suddenly and completely, or partly, immersed 
in water at 10°C, or, it shall be capable of withstanding a sudden change 
in temperature of 140°C. Under this treatment the glass shall not be 
injured in any way, either visibly or structurally. It shall be capable of 
withstanding this treatment repeated indefinitely. 

(b)2. ‘The glass shall be either a ‘‘Lead glass”’ or a “Borosilicate glass.”’ 
It shall be of such composition as to withstand the action of the elements, 
particularly that of salt water, without etching, discoloration, or any 
change in the light transmission of the finished glassware beyond the limits 
specified hereunder. 

(b)3. The glass shall be clear as to light transmission and it shall show 
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_a light absorption not to exceed 4% for white light, nor a selective ab- 


sorption exceeding '/, of 1% for any wave-length between 0.420 micron 


(violet) and 0.680 micron (red). 


(b)4. ‘The glass shall be suitable for use as an outer globe in a fixture 
in which a filter lens (Class 1—clear, red, green or blue—see paragraph 
5(a)1 to 5(a)7, incl.) is used, without materially affecting the total light 
transmission of the assembly. When used with a filter lens, which lens in 
itself complies with these specifications, the combination shall show a 
light transmission within the limits of Tables I and II for the particular 
grade and color of lens with which the heat resisting globe is used. 

(b)5. ‘The glass shall be reasonably free from striae, bubbles, wrinkles 
or other defects which may be considered detrimental to its appearance, 
optical qualities or serviceability. ‘The glass shall be of such mechanical 
strength as to render it capable of withstanding for an indefinite period, 
a continuous or fluctuating external hydrostatic pressure of 300 pounds per 
square inch, when permanently mounted in the fixture in which it is de- 
signed to be used. 

; Class 3. Globes. 


5(c)1. The glassware under this class may be of any stable commercial 


“glass composition excepting a zinc glass. It shall be of such composition 


and quality as to withstand the atmospheric sea conditions which exist 
below deck without etching, discoloration or a change in color density or 
light transmission beyond the limits specified in Tables I and II. 

(c)2. Globes or shades shall show no defined dead spots when illu- 
minated from the inside and viewed from the outside. The glassware 
shall be of uniform thickness, within the tolerances specified. 

(c)3. Grade F—Translucent. ‘The translucent glass shall be of a totally 
diffusing milk glass, of uniform density, and shall be so made as to break 
up the light and eliminate any light source image. ‘The glass shall trans- 
mit the entire spectrum, with absorptive selection in the red end of the 
spectrum desirable but not imperative. The light transmission shall be 
in accordance with Table I of these specifications. 

(c)4. Grade G—Red. ‘The glass shall be of such color quality that 
all light of shorter wave-length than 0.630 micron shall be absorbed, trans- 
mitting only red and orange light. All rays emitted by the sodium flame 
shall be completely absorbed. ‘The color density and light transmission 
shall be in conformity with Tables I and II of these specifications. 

(c)5. Grade H—Green. ‘The glass shall be of such color quality as to 
absorb all of the light of longer wave-length than 0.570 micron, transmit- 
ting only violet, blue and green light. ‘The color density and light transmis- 
sion shall be in conformity with Tables I and II of these specifications. 

(c)6. Grade I—Blue. ‘The glass shall be of such color quality that all 
light of longer wave-length than 0.489 micron shall be absorbed, trans- 
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mitting only violet and blue light. The glass shall not, under any con- 
dition of light source, transmit any red or yellow light. ‘The color density 
and light transmission shall be in conformity with Table I of these speci- 
fications. ‘The glass of the globes shall, when used with a 25-watt standard 
Tungsten lamp operating at rated voltage, show a direct visibility not to 
exceed 1000 yards; and, the indirect reflected rays shall not be visible 
over 200 yards on a dark night with a clear atmosphere. 


Method of Inspection, Tests, etc. 
6. Inspection at the place of manufacture shall consist of the following: 
(a) Dimensional and Surface Inspection. Each piece of glassware sub- 
mitted for inspection under a contract or order shall be subjected to a 
careful inspection to ascertain that the dimensions are within the specified 


TaBLE III 
No. of pieces of same type, class and grade, 
No. of samples submitted in one lot or fraction thereof 
1 25 
2 100 
3 200 
4 500 
+5) 1000 
6 1500 
7 2000 
8 5000 
10 10000 


Nore: The samples referred to in the above table refer only to glassware which is 
satisfactory to the Inspector as regards dimensions and workmanship. For samples 
which refer to rejected material under controversy see paragraph 8(d) of these specifica- 
tions. 


tolerances and that the workmanship is first class in every particular. 
The naval inspector concerned shall be the judge as to the size and number 
of small bubbles, striae, mold marks, wrinkles, chipped edges or other slight 
blemishes which are sufficient to detract appreciably from the service- 
ability of the lens or globe. 

(b) Specimens for Laboratory Tests. lenses or globes, to the quantity 
indicated in Table III hereunder, shall be selected by the Naval Inspector 
for forwarding to the Government Laboratory designated by the Bureau 
concerned. ‘Ihe samples shall be selected after the dimensional and sur- 
face inspection referred to in sub-paragraph 6(a) above has been made and 
they shall represent the poorest of the lot which, in the Inspector’s judg- 
ment, are otherwise acceptable. No two samples shall come from the same 
pot of molten material. 

(c) Color Density and Light Transmission Tests. 

(I) Lenses (Class r). ‘The tests for light transmission of a lens shall be 
made on the basis of the average of transmission. ‘Tests shall be 
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made by illuminating the entire lens and photometrically reading the 
transmission of light. Color density shall be rated likewise, the spectrum 
analysis being taken with the entire lens illuminated and the spectroscope 
placed at a distance which will bring the entire lens into the field of the 
spectroscope. 

(II) Globes (Classes 2 and 3). The testing of glassware under Classes 
2 and 3, for color density and light transmission, shall be made on a section 
of the globe, taking various photometric and spectroscopic measurements 
on sections 1” in diameter by blocking off the remainder of the globe. ‘The 
transmission and spectral values for all sections or zones shall fall within 
the limits of Tables I and II of these specifications. ‘he appearance of 
dead streaks in any of the material, even though the tested zones fall 
within the specified limits of transmission, shall be cause for the rejection 
of the material. 

(d) Chemical Analysis and Weathering Tests. Chemical analysis shall 
be made of the material of the samples, to ascertain that the composition 
is in conformity with these specifications. Weathering tests covering a 
one-year period of time shall also be made when, in the opinion of the 
Government Laboratory concerned, there is reason to question the suit- 
ability of a particular glass composition for the service intended. Accep- 
tance of material submitted under contract or order will not, however, be 
contingent upon the result of such tests unless there be grave doubt upon 
this point, in which case the contractor will be required to make out a 
special guarantee to cover a period of one year. 

(e) Any further tests which, in the judgment of the Bureau concerned, 
are necessary to ascertain that the material submitted is in full conformity 
with these specifications. 


Packing and Marking of Shipments 


7(a) Glassware shall be suitably packed for shipment in strong wooden 
cases or barrels. The method of packing shall be such as to prevent 
breakage, chipping or marring of the glassware during shipment. Hach 
lens, globe or shade shall be individually wrapped in paper of the color 
corresponding to the color of the glass. 

(b) All packing cases shall be plainly marked with the manufacturer's 
name, the contract, requisition or order number, the quantity, and the 
class and grade as defined in paragraph 2 of these specifications. 


Notes to Supply Officers, Bidders, Manufacturers and Others 


8(a) All requisitions, schedules or orders shall specify the Class and 
Grade as defined in paragraph 2 of these specifications, and the number of 
the Navy Drawing, or Drawings, which apply. 
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(b) Bids for furnishing glassware differing from the requirements of 
these specifications will be considered, provided the bidder clearly describes - 
in his bid the specific points in which the glassware he proposes to furnish 
differs from the requirements of the specifications, and provided further 
that the differences are indicated as such. When exceptions are not clearly 
described and indicated as such it will be assumed that bidders are offering 
glassware in strict accordance with these specifications. 

(c) Government purchases of glassware under these specifications shall 
cover not less than 25 pieces of each type on.order. By “‘each type’’ is 
meant all lenses or globes made to the same drawing and coming within 
the same grade classification. Refer to paragraph 2 of these specifications. 

(d) In the event of a controversy between the contractor and the naval 
inspector relative to the acceptability of lenses or globes which contain 
slight striae, bubbles, mold marks or wrinkles, the procedure which is to 
be followed by the contractor in making an appeal shall be as follows: the 
inspector shall select one or more samples for forwarding to a government 
laboratory to be designated by the Bureau concerned. ‘The sample or 
samples so selected shall represent the poorest specimens of the lot of glass- 
ware under controversy. ‘The selected samples shall be marked by the 
inspector in such a way as to positively preclude any chance of substitution 
and are then to be shipped by the contractor, at his own expense, to the 
government laboratory designated. The Laboratory will investigate the 
effect of such blemishes upon the serviceability of the material in question 
and render its report to the inspector, a copy of such report, with recom- 
mendations, to be forwarded to the Bureau concerned for its information. 
In the interim between the forwarding of such controversial samples to 
the Government Laboratory and the receipt by the inspector of a test 
report therefrom, the material involved at the contractor’s works shall 
have the status of rejected material, and any delay in deliveries under the 
navy contract or order shall not be attributable to the government. An 
appeal from the Inspector’s decision, the proper procedure for which is 
outlined above, is to be considered in the light of a privilege conferred by 
the Bureau concerned, which privilege may be withdrawn whenever, in 
its judgment, withdrawal is considered desirable. 

(¢) Copies of these specifications may be obtained upon application to 
the Bureau of Engineering, Navy Dept., Washington, D. C. 


REFRACTORIES QUESTION BOX 
E. E. Ayvars, Eprror 
Contributed discussions covering questions of interest to the refractories 
manufacturer and consumer will appear each month in this department. 
A list of questions, some of which were considered at the last annual 
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meeting, is printed herewith. The membership is requested to submit 
additional questions and to contribute to the discussion of such questions 
as they have information on. It is planned to give one or more questions 
a thorough treatment each month. Anyone wishing to submit discussions 
will send them to the office of the General Secretary properly marked for 
this department. Author’s name should be signed, but may be withheld 
if requested. 
Question: What is the value of the poidometer to a manufacturer of refractories? 

(1) The poidometer may be used to feed material at a uniform rate to 
a pan, pug mill, or other machine. 

(2) The poidometer is a continuous machine, that is not intermittent 
in its operation, and measures materials accurately by weight, therefore 
two or more poidometers may be used to advantage to properly proportion 
materials to be mixed as they are fed to a pan or pug mill. 

(3) The poidometer is adapted to feed ground fire clay at a uniform 
rate to a pug mill feeding an auger machine, from which auger machine 
a column of uniform stiffness is desired. 

(4) The poidometer is also furnished, when desired, with a water attach- 
ment, which furnishes water at a uniform rate for mixing with the clay. 

(5) This water attachment, when desired, can also be connectéd to the 
parts controlling the flow of clay so that any change in density in the clay 
due to its change in moisture content may be compensated for by an in- 
crease or a decrease in the water supply as needed. 

(6) Manufacturers of fire brick ship ground fire clay,and manufacturers 
of silica brick, silica cement, and the poidometer may be used to weigh 
these materials continuously as they pass from the grinding equipment 
to the railroad cars in which they are loaded. We contemplate at this 
time purchasing a poidometer for use in weighing ground fire clay. 

S. M. Krier. Pres., Kier Fire Brick Co., Pittsburgh, Pa. 


Discussion on Cupola Bricks: 


1. Should a cupola block be hard burned? 
2. Willa repressed cupola block give better service than a hand-made block? 
3. Is it better to use a high-grade bond clay or a low-grade bond clay in cupola 
blocks? ; 
4. If cupola blocks come from the kiln soft, does it affect their wearing qualities 
to reburn them in the kilns? 
5. What fusion point is desirable in a cupola block? 
One of the first requirements for cupola blocks is that they be hard 
burned. : 
As a rule, machine made and repressed brick are more uniform in size 
and shape than hand-made blocks. ‘This, of course, is an advantage, and 
if there is no pronounced tendency to lamination the repressed brick 


will give the better service. 
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If a high-grade bond clay is used, very little or no flint clay will be 
required. A block made of high grade bond clay and grog without any 
flint clay will give better service than a block made of a low grade bond 
clay with a larger percentage of flint clay added. 

The writer is not convinced that a reburned fire clay shape is as good 
as one which has been properly burned the first time. We can give no 
theoretical explanation for this, but it has been our experience that the 
reburned ware is liable to be inferior. 

About cone 29 is a desirable fusion point for cupola blocks. 


KE. H. Van Scuorck, Manager, 
Chicago Retort and Fire Brick Co., 
Ottawa, Illinois 


The service conditions to which a cupola block is subjected dictate 
whether or not it should be hard burned. Large cupolas as a rule require 
a hard-burned block, particularly in the car wheel foundry. ‘There heavy 
scrap is charged with a large amount of flux and an all-day melting period 
is customary. Small cupolas pouring small castings, especially those on 
stove work, use a medium burned block. ‘These installations have a 
short pouring period, being operated at a high temperature and pouring 
the metal very hot to get proper results with thin section castings. A 
hard-burned block under such conditions spalls badly. 

The repressed cupola block is usually more uniform in size than the 
hand-made block, and will lay up with a much thinner joint. This is 
desirable, as it reduces the amount of patching caused by erosion and 
failure of joints. ; 

There are four actions in the cupola which tend to destroy the fire brick 
lining (from British Clayworker). 


(a) Corrosion of lining by furnace gases, fluxes, slag, fuel and molten 
metal. 

(b) Partial fusion of brick in and near the hearth due to high tempera- 
tures. 

(c) Spalliang due to sudden temperature changes. 

(d) Abrasion due to rubbing action of the descending charge. - 


Corrosion by slag is the main cause of failure. A porous brick should 
not be used, although a viscous slag will not attack a porous brick to any 
extent. A very fluid slag will attack almost any brick, especially one 
that is porous. ‘This would indicate a hard-burned block in all cases. 

Fusion is very slight. Spalling may be kept at a minimum by skilful 
furnace operation, even when very hard-burned and dense blocks are used. 

Abrasion is usually slight and when hard blocks are laid up into a smooth 
wall with thin joints, it is not considered an important question. Abrasion 
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of a rough or patched wall is more or less severe in the case of large pple 
charging heavy scrap. 
A refractoriness of cone 31 or over is considered desirable, although a 
lining with a fusion as low as cone 28 or 29 is satisfactory when the re- 
sistance to corrosion, spalling, etc. is suitable. 


Nore: Further discussion of this subject is solicited. Next Month: Discussion 
of refractories service in the air furnace. 


ACTIVITIES OF THE SOCIETY 
PRESIDENT’S PAGE 


By ROBERT D,. LANDRUM 


This is my first opportunity to address all members of the SocretTy. To the 475 
men and 72 ladies registered at the Convention in Atlantic City, I pledged to do all 
that may devolve upon me as President to further tke interests of the SociETy during 
the 1924 fiscal year. I wish here to reaffirm this pledge and to make it known to all. 

Election to presidency of so large and so potentially and dynamically a useful SocrETY 
of ceramists is an honor but, of more concern to me, it is a call to service which carries 
responsibilities and privileges that have caused me to make a thoughtful survey of what 
we are and what we can become. In this survey is an estimate of what the President 
should be and should do, which estimate is almost appalling. I find comfort and 
reasons for expectation of a successful year in the fact that the SocIETy is growing in 
potency through personal collaboration of an increasing number of earnest men and 
women. After all, the SoclETy is not what the President, the Secretary or any of the 
other officers and trustees will it to be; it is just what the members make of it. 

Well do I remember the organizing meeting of the Enamel Division. A few men, 
mostly college trained, met out of curiosity to learn to what extent representatives 
from competing concerns would disclose information. A real good fellowship and 
informing time was had. Experiences were exchanged. The meeting adjourned with 
nearly one hundred per cent conversion of those present to the value of meeting together 
for the purpose of discussing methods of production. As time passed the number 
attending and participating increased. The plant operators and college investigators . 
learned a common language so that today the number of factory operators taking an 
active part has increased many fold. 

Rather significant, I take it, that 68% of the 184 papers presented at the Conven- 
tion just held were from plant operators. This shows an appreciation of the plant 
man for opportunity to exchange information and experiences. 

But neither facts nor information are obtainable without paying a price either by 
bartering things of like kind or in the coin of the realm. The AMERICAN CERAMIC 
SocIETY is the exchange market where he who wishes to succeed may, indeed it is almost 
a case where he must, seek opportunity to exchange the little that is new in his experience 
for the much which his fellow members give in exchange. This really is the mainspring, 
the motive, the all-inspiring reason for the existence of the SocIETY. 

To so serve as President of this wonderful enterprise of mutual service that the 
growing confidence and interest will be accelerated at a greater rate during 1924, is my 
ambition. But I, after all, am only one of the members with a specially assigned task 
for the while. The burden of responsibility still rests with the members themselves. 


MEMBERSHIP WORKERS’ RECORD 


On February 15, 1924, the grand total of membership in the Socrgery was 2334. 
The number of personal members was 2030 and of corporations 304. 

Our aim is to have each of these 2030 members intense workers for the SociETy, 
coping actively with the ceramic problems and situations of the present day. The 
honor of holding a membership in the Socrkry is betrayed unless that membership is 
used for vigorous coéperation. 
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Individual Individual Corporation 

R. R. Danielson 1 R. F. Segsworth 1 

I. A. Krusen 1 K. H. Endell 1 

R. F. Geller 1 L. M. Moss t 

G. H. Brown 1 August Staudt ‘| 

Thos. A. Shegog 1 A. Malinovsky 1 

Bruce F. Wagner 1 Robt. H. Armstrong 1 

Fred A. Harvey 2 C. C. Treischel 1 

C. W. Parmelee 3 Eugene J. Hysell 1 

J. M. Gilfillan 1 G. W. Cruikshank 1 

Donald W. Ross il Rk. D. Landrum 1 

James W. Moncrief 1 Francis T. Owens 1 

Donald Hagar di H. F. Staley 1 

W. A. Potter 1 Office 15 4 

R. F. Ferguson i a = 
Total 40 8 


NEW MEMBERS RECEIVED FROM JANUARY 15 TO FEBRUARY 15 


PERSONAL 
Armstrong, Chas. C., Mgr., The Armstrong Mfg. Co., Huntington, W. Va. ; 
Bidleman, William J., Mine Supt. and Field Works, Wellsville Fire Brick Co., and Chi- 
_ cago Fire Brick Co., Wellsville, Mo. 

Bowles, Fanny Belle, Bldg. 95, Walter Reed Hospital, Washington, D. C., Recon- 
struction Aide, U. S. Army. - . 

Brown, Leroy Walton, 221 S. Cook Ave., Trenton, N. J., Supt., Lenox, Inc. 

Budnikoff, Peter, Professor Engineer technolog of mineral technology, Ivanovo-Vos- 
nesiensk near Moscow, Russia. 

Carter, C. C., Supt., Buckeye Tile Co., Chillicothe, O. 

Eccles, Alfred Livingston, 16 Atterbury Ave., Trenton, N. J., Sales Engineer, Fletcher 
Works, Philadelphia, Pa. 

Foraker, Ralph L., 1918 S. 48 Court, Cicero, Ill., Ceramic and Efficiency Work, Coonley 
Mfg. Co. 

Griffin, Paul Frederick, U. S. Refractories Corp., Mt. Union, Pa. 

Griffiths, Norman, Chemist, Eureka Terra Cotta and Tile Co., Ballarat, Victoria, 
Australia. 

Haldeman, Virgil Kenneth, 318-13th St., Beaver Falls, Pa., Ceramic Engineer, Beaver 
Falls Art Tile Co. 

Harris, Robert W., Dillsboro, N. C., Secy., Harris Clay Co. 

Heinle, Frederick John, 34 Highland Ave., Washington, Pa., Engineer, Hazel-Atlas 

~ Glass Co. 

Horner, E. H., Box 314, Stockton, Calif., Supt., Stockton Fire Brick Co. 

Hugill, William, Department of Applied Science, St. George’s Square, Sheffield, England. 

King, Walter F., Ceramic Engineer and Plant Supervisor, Mosaic Tile Co., Matawan, 
ba 

ae Walter A., 39 Maple Ave., Morgantown, W. Va., Instructor, Chemical En- 
gineering, W. Va. University. 

Koppers, Dr. Heinrich, Essen, Moltkestrasse 29, Germany. e 

Lahovsky, Josef, Chief Chemist of the Zapoceské Tovarny Kaolinove a samotivé, 
Horni Bitza, Czechoslovakia. 
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Lefranc, Jacques, 29C, Rue St. Martin, Paris III, Chief of Laboratory, Conservatoire 
Nationale des Arts et Metiers. 

Longbotham, Harry, 1711 San Lorenzo Ave., Berkeley, Calif., Pacific Sanitary Mfg. Co. 

Lu, Kai-Ching, Box 123, University Station, Urbana, Ill., Student Member. 

Lyttle, Frobisher T., Scarsdale, N. Y., Art Potter, Scarsdale Kilns. 

McLaughlin, N. H., Alsey, Ill., Secy., Alsey Brick & Tile Co. 

Mathiasen, Alfred, Secretary, Matawan Tile Co., Matawan, N. J. 

Millar, Charles A., c/o Ontario Sewer Pipe and Clay Products Co., Toronto, Ont. 

Morris, Thomas H., 1104-8th St., Huntington, W. Va., Factory Mgr., The Charles 
Baldo Glass Co. 

Navratiel, Hans, Beuthen/O.-S. Parallelstr. 6, Germany, Ceramic Engineer. 

Porter, J. Barton, 1527 Spruce St., Philadelphia, Pa., Engineer, General Electric Co. 

Putnam, LeRoy Edward, 1032 So. Grove St., Irvington, N. J., Sales Engineer, Celite 
Products Co. ; 

Robertson, H. M., 600 Century Bldg., Cleveland, Ohio, Engineer, Robertson-Pease Co. 

Seeley, Wm. E., 728 Crocker St., Los Angeles, Calif., Supt., Columbia Glass Co. 

Spangler, C. P., 1514 Denniston Ave., Pittsburgh, Pa., Industrial Engineer, James 
Laughlin Steel Corp. 

Tailby, Roland V., 224 Graham St., Highland Park, N. J., Ceramist, Matawan Tile Co. 

Thompson, Franklin S., Sayerville, N. J., Ceramist, Sayer and Fisher Co. 

Weiser, Franklin S., 45 Prospect St., Waterbury, Conn., Research Engineer, Scovill 
Mfg. Co. 

Whitford, Alfred W., Watsontown, Pa., Ceramic Engineer, Fiske & Co., Inc. 

Williams, J. C., 1800 Pennsylvania Ave., N. W., Washington, D. C., Manager, De- 
velopment Service, Southern Railway Co. 

Windolph, Frank S., 1509 N. Frazier St., Philadelphia, Pa., Secy., Chambers Bros. Co., ; 

Manufacturers of Brick-making Machinery. 

Woodside, Frank C., 100 Northumberland Road, Pittsfield, Mass., Supt., Pittsfield 

Works, Porcelain Plant, General Electric Co. 


CORPORATIONS 


Bradford Brick & Tile Co., Face Brick, Hollow Tile, Bradford, Pa., W. L. Hanley, Jr. 
J. W. Cruikshank aekectie Co., Glass Factory Engineers, 230 Fifth Ave., Pittsburgh, 


Pa. : 

The Detroit Vapor Stove Co., Mfrs. of Stoves, Detroit, Mich., Alvin G. Sherman, Genl. 
Mer. 

Geist Mfg. Co., Mfgs. and Sales, Fuel Oil Burners, 2001 Atlantic Ave., Atlantic City, 
NEE 


Hazleton Brick Co., Monuhenae Bricks, 211 Markle Bank Bldg., Hazleton, Pa., Mr. 
Friedlander, oe 

Humphreys Mfg. Co., Manufacturers, Sanitary Enameled Iron Ware, Mansfield, Ohio., 
Frank B. Mahoney. 

McLanahan-Watkins Co., Mining and Milling Cyanite, Charlotte Court House, Va. 

Milton Pressed Brick Co., Face Brick Mfrs., Milton, Ont., F, R. McCannell, Vice-Pres. 





PERSONAL NOTES OF MEMBERS 


John L. Carruthers is at present in Los Angeles, Calif., where he is installing a kiln 
at the Los Angeles Pressed Brick Co. Mr. Carruthers’ address is 419 Majestic Bldg., 
Columbus,. Ohio.’ 

Albert S. Adcock is living at 1999 Iuka Ave., Columbus, Ohio. 
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Harry Barkby, formerly of Wheeling, W..Va., is now situated at 466 Nishannock 
Ave., New Castle, Pa. 

__E.N. Bunting, who for a number of years has been instructor in ceramics at the 
University of Illinois, has taken a position with the Western Electric Co., 463 West 
St., New York City. 

H. T. Bush, formerly of Toronto, is living at Inglebush, Port Hope, Ontario, Canada. 

S. F. Cox writes that his address has been changed from 1011 Coal St., Wilkinsburg, 
Pa. to Box 320, Brackenridge, Pa. 

Thomas Stanley Curtis, President of the Vitrefrax Company, lives at 583 So. 
Templeton St., Huntington Park, Calif. 

M. R. Cuthbertson gives as his new address Box 131, Ancon, Canal Zone, Panama. 
‘Mr. Cuthbertson formerly was located at Oroya, Peru, S. A. 

J. H. Eccles requests that his correspondence be addressed 32 Broughton Ave., 
Montreal West, Quebec. 

The name of The Ohio Pottery Company recently has been changed to the Fraun- 
felter China Company. 4 

Park Hitchens, whose name was listed among the “unknowns” in February, is 
employed by the General Refractories Company at Philadelphia, Pa. 

William Gardner, formerly of Ontario, Canada, is now situated with the Cleveland 
Feldspar Co., 10220 Michigan Ave., Cleveland, Ohio. 

‘James R. Goodwin, formerly of East Liverpool, Ohio, is now situated with the Mt. 
Clemens Pottery Co. and is living at Ashcraft Apts., No.4, Little Road, R. F. D. No. 1, 
Mt. Clemens, Mich. 

G. M. Grady gives 24 W. Frambes St., Columbus, Ohio as his correct address. 

Carl B. Harrop has moved his office from S. Third St. to 419 Majestic Bldg., Colum- 
bus, Ohio. Associated with him are C. D. Bossert, Frank M. Hartford, W. E. Cramer 
and J. L. Carruthers. 

Dr. Havas has moved from Heidelberg to Magyarovar, Hungaria. 

Wynne L. Jackson has moved from 111 S. Kilpatrick Ave., Chicago, Illinois, to 
Central Hotel, Richmond, Calif. 

F. M. Koenig is now located at 1005 Lincoln Place, Brooklyn, N. Y. 

I. A. Krusen has left Danville, Illinois, where he has been employed with the Gen- 
eral Refractories Co. and has gone to Rockmart, Ga. to assist in the reorganization of 
a fire brick company. Mr. Krusen will act as vice president and general manager of 
this company. 

Thomas N. Kurtz has moved from Hollidaysburg, Pa. to the University Club, 
Pittsburgh, Pa. 

Crawford Madeira has moved from 900 North American Bldg. to the Atlantic 
Bldg., Philadelphia, Pa. 

D. Keith McAfee, formerly of Newcastle, Pa. has moved to 814 N. Seventh 5t., 
Cambridge, Ohio.. 

E. G. Menart has notified the Secretary’s office that he has moved from Newark, 
Ohio, to 506 Fulton Road, N. W., Canton, Ohio. 

R. S. Olsen, formerly 501 E. Daniel St., Champaign, Ill., has moved to 5073 N. 
Lincoln St., Chicago, IIl. 

C. R. Peregrine is now general manager of the Marion, Indiana, office of the Mac- 
beth-Evans Glass Company. 

Carl Perg has informed the Secretary’s office that his correct address is P. O. Box 
727, Des Plaines, Illinois. 

Richard E. Reif is living at 1004 W. Nevada Ave., Urbana, Ill. 
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W. D. Richardson has moved from Michigan Ave., to 1473 Belmont Ave., Colum- 
bus, Ohio. His business address is 312 Schultz Bldg. 

V. J. Roehm has resigned his position as research ceramist for the United States 
Potters Association, and is holding a similar position with Homer-Laughlin China Co., 
Newell, W. Va. 

Samuel Rusoff, formerly of Anderson, Ind., has moved to 8383 Market St., Zanes- 
ville, Ohio. 

Vincent P. Schildmeyer is living at 96 Albert St., St. Bernard, Ohio. Mr. Schild- 
meyer formerly lived in Cincinnati. 

Edward Schramm requests that his mail be sent to the Onondaga Pottery Co., 
Syracuse, N. Y. 

Carl Seiler, of the Roessler and Hasslacher Chemical Company, has moved from 
1127 N. Calvert St. to Falls Station, P. O. Box No. 5, Baltimore, Md. 

G. T. Stowe is located at 812 Finance Bldg., Cleveland, Ohio. 

W. F. Wenning is now living in his new home, 3354 Francisco St., Pittsburgh, Pa. 

E. J. Winkleman, a February “unknown,” is located at Winkleman Engineering 
Co., 460 Union Trust Bldg., Pittsburgh, Penna. 

Glenn D. Williams, of Worcester, Mass., is living at the Y. M. C. A., Box 607. 

Eugenie A. Worman, of Seattle, Wash., has moved to 16380 Boylston St., Parker 
Apts. : 

J. W. Wright, formerly of Charleroi, Pa., writes that his address is now Irwin, 
Illinois, c/o R. W. Flemings. 


OFFICERS FOR 1924 


R. D. Landrum, President, Box 8, Station D, Cleveland, O. 

R. M. Howe, Vice-President, Kier Fire Brick Co., Pittsburgh, Pa. 

R. C. Purdy, Secretary, Lord Hall, O. S. U., Columbus, O. 

H. B. Henderson, Treasurer, Standard Pyrometric Cones, 1588 N. High St. 
Columbus, Ohio. 


BOARD OF TRUSTEES 


A. F. Greaves-Walker, Stevens, Inc., Stevens Pottery, Ga. 

F. H. Riddle, Champion Porcelain Co., Detroit, Mich. 

Art Diviston: F. H. Rhead, American Encaustic Tiling Co., Zanesville, Ohio. 

Enamel Division: R. R. Danielson, Bureau of Standards, Washington, D. C. 

Glass Division: J. C. Hostetter, Corning Glass Works, Corning, N. Y. 

Heavy Clay Products Division: C. Forrest Tefft, Fiske & Co., Inc., Watsontown, Pa. 

Refractories Division: J. S. McDowell, Harbison-Walker Refractories Co. 

Terra Cotta Division: R. L,. Clare, Federal Terra Cotta Co., Woodbridge, N. J. 

White Ware Division: C. C. Treischel, R. T. Vanderbilt Co., 50 E. 42nd St., New 
York City. 

DIVISIONS 

Art: Miss Mary G. Sheerer, Chairman, Newcomb School of Pottery, New Orleans, 
La.; Miss Margaret K. Cable, Vice-Chairman, Assistant Professor, University of North 
Dakota, Grand Forks, N. D.; Herbert S. Kirk, Secretary, Universal Sanitary Mfg. Co., 
New Castle, Pa. 

Enamel: R. R. Danielson, Chairman, Bureau of Standards, Washington, D. C.; 
H. G. Wolfram, Secretary, Bureau of Standards, Washington, D. C. 

Glass: G. E. Barton, Chairman, 227 Pine St., Millville, N. J.; A. N. Finn, Secretary, 
Bureau of Standards, Washington, D. C. 
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Heavy Clay Products: F. T. Owens, Chairman, Fiske & Co., Inc., Watsontown, Pa.: 
John D. Martin, Vice-Chairman, Straitsville Impervious Brick Co., New Straitsville, 
Ohio; Amos P. Potts, Secretary, 118 E. Blaine St., Brazil, Ind. 

Refractories: Fred A. Harvey, Chairman, U. S. Refractories. Corporation, Mt. 
Union, Pa.; C. E. Bales, Vice-Chairman, Louisville Fire Brick Works, Highland Park, 
Ky.; R. F. Ferguson, Secretary, Mellon Institute, Pittsburgh, Pa. 

Terra Cotta: W. D. Gates, Chairman, American Terra Cotta and Ceramic Co., 
1808 Prairie Ave., Chicago, Ill.; B. S. Radcliffe, Secretary, Northwestern Terra Cotta 
Co., 2525 Clybourne Ave., Chicago, III. 

Whte Ware: F. H. Riddle, Chairman, Champion Porcelain Co., Detroit, Mich.; 
C. C. Treischel, Secretary, R. T. Vanderbilt Co., 50 E. 42nd St., New York, N. Y. 


H. B. HENDERSON, TREASURER OF THE AMERICAN CERAMIC 
SOCLE AY 
H. B. Henderson, recently elected treasurer of the AMERICAN CERAMIC SOCIETY 


was graduated from Ohio State University with the degree of Bachelor of Science in 
1904. For the past eighteen years he has been employed with General Edward Orton 





H. B. HENDERSON H. G. Wo1FRAM 


in the manufacture of pyrometric cones, now serving as superintendent of the Standard 
Pyrometric Cone Company of Columbus, Ohio. Mr. Henderson has been a member 
of the Society since 1904 and an active member since 1917. Mr. Henderson has 
contributed to the Transactions of the American Ceramic Society and Journal. 


H. G. WOLFRAM, NEW SECRETARY OF ENAMEL DIVISION 


H. G. Wolfram, born Des Plaines, Illinois, 1896. - 1915-1918, employed in enamel 
shop of Royal Enameling & Mfg. Co. (later Benjamin Electric & Mfg. Co.).  1918- 
1919, Private, 108 Eng. 33rd Div., A. E. F. Entered the University of Illinois, 1919, 


. 
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and graduated with B. S. Degree in Ceramic Engineering, 1923. Since that time has 
been connected with the Enameled Metal Section, U. S. Bureau of Standards, Wash- 
ington, D.C. Recently elected Secretary of the Enamel Division of the Socrgty. Has 
contributed one article to the Journal. 


TO EDIT REFRACTORIES QUESTION BOX 


E. E. Ayars was born in Little Genesee, N. Y., 1894. Graduated from Alfred 
University, 1917, B.S. degree in Ceramic Engi- 
neering. Employed by American Refractories 
Co., Baltimore, 1917; U. S. Fuel Administra- 
tion, Washington, D. C., 1918; Asst. Supt. 
American Refractories Co., Baltimore, 1919 
and 1920; Supt., Danville, Ill., 1921, Devils 
Lake, Wis., 1922, Joliet, Ill., 1922-23. Mr. 
Ayars was engaged February Ist by the El Paso 
Brick Co., El Paso, Texas, to develop a fire 
brick from local refractory clays. Associate 
member AMERICAN CERAMIC Society, 1916. 
Active member, 1921. Chairman, Program 
Committee, Refractories, 1922, and Chairman 
Refractories Division, 1923. Editor of Refrac- 
tories Question Box in the Bulletin, 1924. Con- 
tributed frequently to Socréry publications. 


C. C. ‘TREISCHEL GOES TO R. T. 
VANDERBILT COMPANY 


The Pottery Department of the R. T. 

~ Ervine EK. Avars Vanderbilt Company, which is in charge of 

Ira E. Sproat, announce that they have secured 

the | ‘services of Chester C. Treischel of the General Electric Company Potteries at 
Schenectady, N. Y. and Pittsfield, Mass., effective March 1. 

Mr. Treischel is a graduate in eerie Engineering of the University of. Illinois, 
and. for the past six years has been associated with the General Electric Company. 
He is a well-known Ceramic Engineer, having been Secretary of the White Wares 
Division of the AMERICAN CERAMIC Society for the past three years and at the annual 
meeting of the Socrktry in Atlantic City he was elected a Trustee of the SocrEty. 
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CERAMIC EXPERIMENT STATION NEWS 


P. D. Helser Ac- Perry D. Helser has resigned his position as ceramic 
cepts Appointment engineer with the A. C. Spark Plug Company of Flint, 

Mich.-, in which capacity he served for five years, to accept 
appointment to a similar position with the Department of the Interior, Bureau of Mines, 
Ceramic Experiment Station at Columbus, Ohio effective February 1, 1924. 
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Mr. Helser enters the service of the Bureau especially well equipped to supervise 
several of the problems now under investigation both at the Columbus station and in 
the field. 


Utilization of There has recently been a codperative agreement entered 
Mineral Cyanite into with the Department of the Interior relative to the utiliza- 

tion of the mineral cyanite in the manufacture of refractory 
materials as well as in porcelain. This investigation will be conducted at the Bureau 
of Mines, Ceramic Experiment Station, Columbus, Ohio. 

The mineral cyanite like andalusite, which is being successfully used in the ceramic 
industry, has the same composition as sillimanite but differs from it in mineral forma- 
tion. ‘The merits of the mineral sillimanite as a desirable ingredient in ceramic prod- 
ucts are fairly well known. ‘The resulting mineral formations if produced under the 
proper firing conditions, impart to the ware the properties of unusual resistance to 
sudden temperature changes, exceptionally high mechanical strength and greatly in- 
creased electrical insulation, at both normal and elevated temperatures. 

When used in special refractories composed almost entirely of sillimanite, as far 
as some recent investigations have progressed, the results would indicate that such 
refractories will be well suited for use in the metallurgical field because of the high 
resistance to sudden temperature changes, the ability to stand up under load at elevated 
temperatures and because of the neutral nature of the material. 


Ohio and Kentucky _ The U. S. Bureau of Mines upon request of the Refrac- 
Fire Clays to be tories Manufacturers Association has agreed to make a survey 
Investi g ated of the burning conditions at plants manufacturing fire clay 


refractories in the Ohio and Kentucky field. The survey will 
be carried out under the direction of the superintendent of the Ceramic Experiment 
Station in coéperation with the Fuel Section of the Bureau and will include approxi- 
mately twenty plants. 


CERAMICS SHORT COURSE, UNIVERSITY OF ILLINOIS 


The ceramic department of the University of Illinois, under the direction of C. W. 
Parmelee, professor of ceramic engineering and head of the department, conducted a 
successful short course in clay working and enameling, January 14-25, 1924. Prof. 
Parmelee was assisted by the following lecturers and instructors from the University 
of Illinois: 


M. S. Ketrcuum, Dean of the College of Engineering and Director of the Engineer- 
ing Experiment Station. 
S. W. Parr, Professor of Applied Chemistry. 
MorcAan Brooks, Professor of Electrical Engineering. 
. B. Paine, Professor of Electrical Engineering. 
. A. Harker, Professor of Law. 
. W. LEHMANN, Professor of Farm Mechanics. 
._ W. BeneEpicr, Manager of the Machine Shop Laboratories. 
. P. Krarz, Research Professor of Mechanical Engineering. 
. M. BuswE.L, Chief, Illinois State Water Survey. 
. K. Hursu, Associate Professor of Ceramic Engineering. 
. EK. Drucker, Assistant Professor of Mining Engineering. 
. M. Porter, Assistant Professor of General Engineering Drawing. 
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_E. Ricuart, Research Assistant Professor of Theoretical and Applied Mechanics. 
_N. Bunvrinc, Research Associate in Ceramic Engineering. 
. H. CasBErG, Superintendent of the Machine Shop Laboratory. 
_N. McVay, Instructor in Ceramic Engineering. 
. T. Warxins, Assistant in Ceramic Engineering. 
. G. Bourng, Laboratory Demonstrator in Ceramic Engineering. 
Visiting Lecturers were: 
R. R. Danretson, U. S. Bureau of Standards, Washington, D. C. 
R. M. Howe, The Kier Fire Brick Company, Pittsburgh, Pa. 
A. S. Warts, Head of the Department of Ceramic Engineering, Ohio State Uni- 
versity. 
Lectures were given on the following subjects: 
1. Origin and Properties of Clays. (Hight lectures.) Prof. Parmelee. 
2. Elementary Physics and Chemistry. (I'welve lectures.) Dr. Bunting. 
3. Explosives and Blasting. (One lecture, illustrated.) Prof. Drucker. 
4. Business Law. (Iwo lectures.) Prof. Harker. 
5. The Composition and Properties of Coal. (One lecture.) Prof. Park. 
6. Steam Engines and Boilers. (Two lectures, illustrated.) Prof. Kratz. 
7. Boiler Water. (One lecture, illustrated.) Prof. Buswell. 
8. Dynamos and Motors. (Two lectures.) Prof. Paine. 
9. Drying. (Four lectures.) Prof. Hursh. 
10. Burning. (Four lectures.) Prof. Hursh. : 
11. The Use of Clay Products on the Farm. (One lecture.) Prof. Lehmann. 
12. Maximum Production from Equipment. (One lecture.) Mr. Benedict. 
13. Pyrometers. (Two lectures.) Mr. McVay. 
14. Glazes. (Six lectures.) Prof. Parmelee. 
15. Prospecting and Sampling. (One lecture.) Mr. McVay. 
16. Periodic Kilns. (Two lectures.) Prof. Hursh. 
17. Continuous Kilns. (One lecture.) Prof. Hursh. 
18. Car Tunnel Kilns. (One lecture.) Prof. Hursh. A phe 
19. Care and Maintenance of Machinery. (One lecture, illustrated.) Mr. 
Casberg. 
20. Physical Tests of Clay Products. (One lecture.) Prof. Richart. 
21. Winning of Clays. (Two lectures.) Mr. McVay. 
22. The Reading of Drawings. (Two lectures.) Prof. Porter. 
23. Clay Haulage. (Two lectures.) Mr. McVay. 
24. Lighting of Factories and Showrooms. (Two lectures.) Prof. Brooks. 
25. Burning Brick for Color. (Two lectures.) Mr. McVay. 
26. Fuel Economy. (One lecture.) Prof. Hursh. 
27. Plant Problems. Prof. Hursh. 
28. Dies and Auger Machines. (Two lectures.) Prof. Hursh. 
29. Refractory Materials. (Four lectures.) Mr. Howe. 
30. Vitreous Enamels. (Six lectures.) Mr. Danielson. 
31. Bodies. (Four lectures.) Prof. Watts. 
32. Grinding. (One lecture.) Mr. McVay. 
33. Screenings. (One lecture.) Mr. McVay.. 


A very pleasant feature of the Short Course was a dinner tendered by those attend- 
ing to the staff of lecturers. This dinner was presided over by Walter P. Wood 
of the Best Brick Company, Evansville, Indiana, who also arranged a very clever parody 
in which various members of the Short Course showed the staff of lecturers some of their 


e 
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foibles. This impromptu entertainment was very amusing and demonstrated that 
there was a good deal of talent among the group which had not been previously sus- 
pected. 

Those who registered for this course were: 


ALABAMA: 


Geo. R. Houston, Birmingham Clay Products Co., Birmingham, Ala. 
Ladd, T. E., Southern Refractories Co., Fort Payne, Ala. 
Staley, E. L., Sheffield Brick Co., Sheffield Ala. 


COLORADO: 


LeRoy, Marz, Denver Terra Cotta Co. (Western Plant of the Northwestern 
Terra Cotta Co.), Denver, Colo. 


CALIFORNIA: 


Lacy, Roy, Pacific Clay Products Co., Los Angeles, Calif, 
_ Sauters, T. E., Pacific Clay Products Co., Los Angeles, Calif, 


ILLINOIS: 


Sir, Walter, Chicago Pottery Co., 1924 Clybourne Ave., Chicago. 

Cerny, J. J., Northwestern Terra Cotta Co., Cicero, Illinois. 

Cruikshank, P. H., Mueller Mfg. Co., Decatur. 

Hinman, R. B., Editorial Dept., Ceramic Industry, 407 So. Dearborn, Chicago. 

Manley, Rowland Peoples Gas Light and Coke Co., Room 325, 122 So. Michigan 
Ave., Chicago. 

Pegram, Jas., Jr., Carrollton, Illinois. 

Starck, John A., Fulton Clay Pipe Factory, Fulton, IIl. 

Wilcox, Geo. L., John Wilcox and Sons, McLean, Illinois. 

Woare, Edw. M., Decatur Brick Mfg. Co., Decatur. 

Wright, Everett, L., Decatur Brick Mfg. Co., Decatur. 

Kamm, R. J., Highland Brick and Tile Co., Highland, Ill. 

Roefer, C. M., Elgin, Illinois. 

Babtist, Hugo, Springfield Paving Brick Co., Springfield, Ill. 

Moose, J. E., Chemistry Department, University of Illinois. 

Gaskin, T. D., Midland Terra Cotta Co., Chicago. 

Carter, R. F., Peoria Brick and Tile Co., Peoria, Illinois. 

Gauthier, Chas. B., 107 Blooming Bank Rd., Riverside, Illinois. (Research 
Engr., Western Electric Co.). 


INDIANA: 


Casey, J. B., Colfax Drain Tile Co., Crawfordsville, Ind. 
Landers, Wm. F., Jr., United States Encaustic Tile Works, Indianapolis. 
Wood, Walter, P., Best Brick Co., Evansville, Ind. 


MISSOURI: 
Guenther, William, Bridge and Beach Mfg. Co., St. Louis, Mo. 
Bradley, R. S., A. P. Green Fire Brick Co., Mexico, Mo. 
McCann, F. A., A. P. Green Fire Brick Co., Mexico, Mo. 
OHIO: 
Cornelius, V. R., Metropolitan Paving Brick Co., Canton, O. 
McCallin, P. J., Metropolitan Paving Brick Co., Canton, O. 


Yohe, L. C., Metropolitan Paving Brick Co., Canton, O. 
Emig, W. R., Toledo Scale Co., Toledo, Ohio. 
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Lynn, Horace K., Summitville Face Brick Co., Summitville, O. 

McNeil, Daniel W., The John Douglas Co., Cincinnati. 

Schildmeyer, Vincent P., The Cincinnati Porcelain Co., Cincinnati, O. 

Vormelker, Howard I., National Lamp Works of General Electric Co., East Cleve- 
land, Ohio. 

Ketchem, Edw. R., Estate Stove Co., Hamilton, O. 

Dimmick, R. B., United Alloy Steel Corporation, Canton, O. 


PENNSYLVANIA: 
Clowes, Edwin A., McCullough-Dalzell Crucible Co., Pittsburgh. 
Drummond, C. R., Fiske and Co., No. 5 Plant, Watsontown, Pa. 
Seanor, J. G., Darlington Clay Products Co., Darlington, Pa. 


TENNESSEE: 
Harker, O. A., Jr., Dixie Brick and Tile Co., Puryear, Tenn. 
Jackson, Walter H., Dixie Brick and Tile Co., Puryear, Tenn. 
Murphy, Wayne F., Tennessee Enamel Mfg. Co., West Nashville, Tenn. 


TEXAS: 


Elders, Jno. A., Acme Brick Co., Millsap, Texas. 
Kelly, J. W., Acme Brick Co., Denton, Texas. 


KENTUCKY: 
McDonald, P. C., Coral Ridge Clay Products Co., Louisville, Ky. 


WISCONSIN: 
Held, Henry J., Rundle Mfg. Co., Milwaukee, Wis. 


IOWA CLAY PRODUCTS MANUFACTURERS 


Convention and The members of the Iowa Clay Manufacturers Association 
Short Course at met at Iowa State College for their Annual Convention 
Iowa State College and Short Course, February 14 and 15, 1924. The officers 
of the Association are: 

President, Carl A. Reaver, Eldora Pipe and Tile Co., Eldora, Iowa. 

Vice-President, W. A. Queale, Redfield Brick and Tile Co., Redfield, Iowa. 

Treasurer, H. R. Straight, Adel Clay Products Co., Adel, Iowa. 

Secretary, M. T. Straight, Adel Clay Products Co., Adel, Iowa. 

The following program was presented during the two days convention and course 
of instruction. At the banquet which was held for the guests, each one was given a 
small matt glazed bowl of good workmanship and commercially perfect in quality, 
made from Jowa raw materials. These were presented by the Department of Ceramic 
Engineering, Iowa State College. 


Program 


1. Depreciation as a Factor in Production Cost, Dean Anson Marston, Iowa State 
College, Ames, Iowa. 

2. Load-O-Grams, Starr EF. Cogswell, Western Weighing and Inspection Bureau, 
Des Moines, Iowa. 

3. Drain Tile Specifications and Testing, W. J. Schlick, Deane Engr., Iowa State 
College, Ames, Iowa. 


RAG. 
tis 


12. 
13. 


14. 
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The Future of the Railroad Tunnel Kiln, H. R. Straight, Gen. Mgr., Adel Clay 
Products Co., Adel, Iowa. 

Labor Saving Machinery, C. A. Thorp, Mechanical and Ceramic Engr., Des 
Moines, Iowa. 

National Advertising Reflected in Economic Conditions, J. C. De Lay, Creston, 
Iowa. 

Washing Iowa Coals, Prof. D. A. Moulton, Iowa State College, Ames, Iowa. 
Selling Clay Products to the Building Material Dealer, C. B. Platt, Editor Perma- 
nent Construction, Des Moines, Iowa. 

Simplification and Research, J. S. Sleeper, Hollow Tile Assn., Chicago, III. 

Plant Operation, O. J. Whittemore, Sheffield Brick and Tile Co., Sheffield, Iowa. 


“Uses of Clay Products in Building Structures, Prof. A. H. Kimball, Iowa State 


College, Ames, Iowa. 

The Outlook Ahead, John P. Wallace, Wallace’s Farmer, Des Moines, Iowa. 
Accounting Cost Control of Clay Products Plants, F. A. Guignon, Brick and Clay 
Record, Chicago, Il. 

Letters that Pull, Prof. A. Starbuck, Iowa State College, Ames, Iowa 

Those attending the meeting were: 

Alt, Leslie R., Sioux City Brick & Tile Co., Sioux City, Iowa 

Bacon, E. C., Hollow Bldg. Tile Assn., Omaha, Nebraska 


- Barret, Wayne E., Adel Clay Products Co., Adel, Iowa 


Bradshaw, E. P., Bradshaws Co., Fort Dodge, Iowa 

Bristol, C. J., Globe Machinery Co., Des Moines, Iowa 

Bucht, C. J., Boone Brick & Tile Co., Boone, Iowa 

Carhart, F. F., Jackson Tile & Brick Co., Des Moines, Iowa 
Chamber, J. T., Fate-Root-Heath Co., Plymouth, Ohio 

Cogswell, Starr E., Western Weigh. and Inspection Bureau, Des Moines, Iowa 
Cox, Paul E., Iowa State College, Ames, Iowa 

Furman, M. C., Des Moines Brick & Tile Co., Des Moines, Iowa 
Furness, J. H., Sheffield Brick & Tile Co., Sheffield, Iowa 

Galvin, G. H., Rockford Brick & Tile Co., Rockford, Iowa 
Green, John R., Northern Iowa Brick & Tile Co., Mason City, Iowa 
Guignon, F. A., Brick & Clay Record, Chicago, Ilinois 

Irwin, W. J., Vincent Clay Products Co., Fort Dodge, Iowa 
Jackson, W. I,., Buckey Clay Products Co., Belle Plaine, lowa 
Johnson, S. C., Kalo Brick & Tile Co., Otho, Iowa 

Love, J. P., Boone Brick & Tile Co., Boone, Iowa 

McHose, Ray M., Nevada Brick & Tile Works, Nevada, Iowa 
Martin, S. A., Centerville Brick Co., Centerville, Ia. 

Miller, R. L., Green Tile & Brick Co., Cedar Rapids, lowa 
Neiswanzer, C. O., Standard Clay Products Co., Oskaloosa, Towa 
Page, D. C., Walter Bledsoe Co., Chicago, Hlinois 

Parks, J. G., Morey Clay Products Co., Ottumwa, Iowa 

Pearse, F. D., National Clay Works, Mason City, lowa 

Platt, C. B., Platt Company, Des Moines, lowa 

Queale, W. A., Redfield Brick & Tile Co., Redfield, Iowa 
Rawson, Cummins, Iowa Pipe and Tile Co., Des Moines, Iowa 
Reaver, C. A., Eldora Pipe and Tile Co., Eldora, Iowa 

Selby, Ralph L., Reliance Brick Co., Des Moines, Iowa 

Schurr, Wm., Kalo Brick & Tile Co., Fort Dodge, Iowa 

Sleeper, J. S., Hollow Bldg. Tile Assn., Chicago, Ill. 
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Souder, W. J., Des Moines Clay Co., Des Moines, Iowa 

Straight, H. R., Adel Clay Products Co., Adel, Iowa 

Straight, M. L., Adel Clay Products Co., Adel, Iowa | 
Strouse, H. S., Pawling & Harnischfeger Co., Milwaukee, Wisconsin - 
Tallman, J. L., Thew Shovel Co., Kansas City, Missouri 

Taylor, Mark A., Vincent Clay Products Co., Fort Dodge, Iowa 
Tearson, H. C., Maxwell, Iowa 

Thorpe, Clyde A., Des Moines, Iowa 

Tolbert, Geo. M., Iowa Pipe & Tile Co., Des Moines, Iowa 

Tramp, H. L., Creston Brick & Tile Co., Creston, Iowa 

Treble, Herbert, Natl. Clay Products Association, Chicago, Illinois 
Tungate, Chas. M., Iowa Mach. and Supply Co., Des Moines, Iowa 
Tulla, Ralph W., Reliance Brick Co., Des Moines, Iowa 

Vincent, Harry, Vincent Clay Products Co., Fort Dodge, Iowa 
Watkins, M. M., Brown Instrument Co., Chicago, Illinois 

Wells, F. G., Maxwell, Iowa 

Wheaton, J. J., Sheffield Brick & Tile Co., Sheffield, Iowa 

Witel, John, Toledo Brick & Tile Co., Toledo, Iowa 

Zook, Samuel I., Des Moines Clay Products Co., Des Moines, Iowa 


CALENDAR OF CONVENTIONS! 


; Organization Date Place 
AMERICAN CERAMIC SOCIETY July 21- Trip to Pacific Coast 
(Summer Meeting) ° Aug. 16, 1924 
Am. Foundrymen’s Assn. Oct., 1924 
Am. Gas Assn., Inc. Oct., 1924 
Am. Iron and Steel Institute May 28, 1924 New York 
Am. Zinc Institute, Inc. Apr. 28-29, 1924 St. Louis, Mo. 


Assn. of Scientific Apparatus Makers of 


Chamber of Commerce of the United 


UZS. Ae Apr. 25-26, 1924 Washington, D.: C. 
Bureau of Standards 


States May 6-8, 1924 Cleveland, Ohio 
Chemical Equipment Assn. Sept., 1924 
Eastern Clay Products Assn. Apr., 1924 
Eastern Paving Brick Mfrs. Assn. Dec. 9, 1924 New York (?) 
Glass Container Assn. of America Apr. 25, 1924 Atlantic City 
Glazed and Fancy Paper Mfrs. Assn. Week of Apr. 7, 1924 New York 
Manufacturing Chemists Assn. June, 1924 New York 
Mirror Mfrs. Assn. Mar., 1924 Pittsburgh 
Natl. Assn. of Brass Mfrs. Mar. 12-14, 1924 West Baden Springs, 
Ind. 
Natl. Assn. of Mfrs. of Pressed and 
Blown Glassware Mar., 1924 Pittsburgh 
Natl. Assn. of Mfrs. of the U.S. A. May 19-21, 1924 New York 
Natl. Assn. of Stove Mfrs. May 14-15, 1924 New York, Hotel Astor — 


1 Further information may be secured through the Chamber of Commerce of U. S., 


Washington, D. C. 
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Natl. Bottle Mfrs. Assn. Last Week in Apr., 

oo 1924 Atlantic City 

_ Natl. Glass Distributors Assn. Dec., 1924 Pittsburgh 

_ Natl. Ornamental Glass Mfrs. Assn. of 

e, U.S.and Canada _ June 24-26, 1924. = New York 

_ Natl. Paving Brick Mfrs. Assn. Dec., 1924 
_ Penna. Gas. Assn. ' April, 1924 Atlantic City 
Refractories Mfrs. Assn. Mar. 19, 1924 | St. Louis, Mo. (?) 
_ Society of Promotion Engineering 
i Education - July, 1924 Boulder, Colo. 
_. Stoker Mfrs. Assn. May or June, 1924 

U.S. Potters Assn. Dec., 1924 Washington, D. C. (?) 
_ Western Glass and Pottery Assn. June 15, 1924 Pittsburgh 
Western Society of Engineers © June 4, 1924 . Chicago 

ERRATA 


4 Bulletin of the American Ceramic Society, 3 [1], 39 (1924): Under the Biographical 
_ Sketch of Karl Turk, “Penn” System should read ‘‘Pemco” System. 
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EDITORIALS 
A CERAMIC INSTITUTE 


Certified testing of materials and products, and opportunity for deter- 
mining the most economic methods and processes unbiased by competti- 
tive interests are the basic reasons for the increasing demand for a Ceramic 
Institute. Such an Institute would have to be supported directly by the 
ceramic manufacturers. It is a cold business proposal stripped of al- 
truism. 

The benefits would have to be proven in terms of dollars and cents but 
with appreciation of the value of looking ahead. <A program of investiga- 
tions that did not anticipate the future needs would be shortsighted and 
not worthwhile. ‘The present needs must be cared for but to limit an 
Institute program to these would result in a fluttering of purpose and a 
temporizing in expediences. ‘To be productive, to prove itself by a dollar 
and cents standard, a Ceramic Institute must be broad as well as sound 
in its conception and conduct. 

Such an Institute should not overlap in purpose or program any of the 
existing investigational organizations which ceramic manufacturers are 
supporting and must continue to support through taxation. The waste 
which would result from duplication of laboratories and personnel as well 
as in activities must be avoided. ‘The employment to the full of the ex- 
isting agencies is sound economy of time, money and human effort. 
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‘There is now no non-commercial institution engaged in routine ceramic 
testing. ‘There is no place where materials and problems can be submitted 
with surety of being investigated. The Federal and State departments 
want such an institution and the Ceramic Institute properly organized 
and equipped would fill this want. 

There is now no central pooling agency for technical directing of in- 
vestigational work. ‘This results in duplication and entails the loss of 
concerted effort. For example it was proposed at one of the sessions of 
the White Wares Division of the AMERICAN CERAMIC SOCIETY to initiate 
an investigation of the sagger problem and of the standardization of feld- 
spar. The U. S. Potters Association has undertaken these but limited 
only to their own members without the collaboration of the other ceramic 
groups which are equally concerned industrially and financially. The 
AMERICAN CERAMIC SOCIETY has not organized to raise funds and to 
prosecute investigations. It should and does concern itself, however, 
with finding ways and means of obtaining the fullest possible collabora- 
tion in investigations of direct interest to more than one group. ‘This 
is the reason for its possible interest in a Ceramic Institute. 

The success of the joint investigation of kiln fuel economies by the four 
Heavy Clay Associations shows the value of the several ceramic associa- 
tions pooling their technical investigations through an institute. 

The Mellon Institute, the Federal Bureaus and the Universities offer 
opportunities for much of this desired collaboration. ‘The services they 
are rendering should not be duplicated. A more intimate contact of these 
agencies with the industries should be obtained. ‘The Institute with which 
this editorial deals would manifold and make more intimate these con- 
tacts without in the least decreasing the control over the investigations 
undertaken and the reports rendered. ‘This Ceramic Institute would 
provide means for the Universities making similar contacts through 
fellowships and participation in general investigation programs. 

The trade associations should be engaged in technical research of their 
production problems and in standardization of their product. Promo- 
tional sales engineering requires technical research on materials and prod- 
ucts, and competition necessitates the highest quality at the lowest cost. 
That these desiderata are appreciated by ceramic trade associations is 
shown by the investigations they already are financing in codperation 
with the several laboratories and by the proposal by the Common Brick 
Association of founding a Ceramic Institute. 

The Ceramic Institute could be a chartered organization with a direc- 
torate elected by the association members. It could employ a Technical 
Director for full time service and a small staff of part and full time routine 
laboratory assistants. The Institute would determine the available 
laboratory and personnel facilities and place with each laboratory the 
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investigation which it is best fitted to conduct. After placing the in- 
vestigation, the contact between the financing group and the laboratories 
would be as direct as it could now possibly be, the Institute through its 
Technical Director acting in a consultant capacity. 
_ The Ceramic Institute should coérdinate its organization and work 
with that of the AMERICAN CERAMIC Society using the Soci#ty’s organi- 
zation for collaborating in research, compilation of data, preparation of 
standards, investigation of methods, contacting with other investigational 
societies and institutions; and especially should the Institute employ the 
editorial, abstracting and bibliography service rendered by the Socimry. 

The AMERICAN CERAMIC Society is devoted to promoting the technical 
welfare of the ceramic industries. It is organized especially for this 
limited service. In contrast, the trade associations are organized for the 
promotion of the trade interests of their firm members. It has been the 
realization of need of technical research in production problems that trade 
associations have engaged in coéperation with the Federal and institu- 
tional laboratories. ‘The SocrEry was not organized to undertake the 
financing of investigations. Its function has been to interest trade as- 
sociations in undertaking technical research of their production problems 
and the purpose of this editorial is to show that the interested groups can 
go one step further and coérdinate these investigations through a Ceramic 
Institute without loss of contact and proprietary rights and privileges. 
This Institute would thus serve a purpose for which no existing organiza- 
tion is qualified to undertake and which would not duplicate, conflict nor 
alter the present organizations and schemes of codperation. It would 
serve as a coordinating agency in ceramic research, reduce duplication, 
secure collaboration of all groups interested in a given problem and effect 
economies from these and the several other items of wastage that come 
from lack of a codrdinated program. And not the least important, it 
would command universal respect for the findings approved by the Cer- 
amic Institute and provide a unit source of information and action. 

The AMERICAN CERAMIC Society would fall short in its obligations to 
the ceramic industries if it failed to adapt itself to this new scheme of 
coordinated research. 


HAS THE SOCIETY BENEFITED POTTERS? 


A prominent pottery owner has expressed regrets that the SocIETy 
is not of more benefit to the potters. ‘This criticism, expressed in con- 
fidence and without the withdrawal of his corporation and personal mem- 
bership, is taken as a friendly challenge which the SocrETy meets frankly 
and fearlessly. If one, who for years has been and now is a loyal supporter 


2 EDITORIALS 


would question the value of the Society, surely those potters who have 
not affiliated and made use of the SocrETy have no reason for investing 
in it. 

If the benefit of the SocrETy to potters is not evident, the cause is either 
that the potters have not been receptive and aware of the agencies through 
which information has been made available or the Society is not func- 
tioning correctly and making known its activities. We can hold no brief 
for either the “doubting potter,” or the Society. As it is now constituted | 
and operated, for our concern it gives effective service. 

Surely there can be no questioning of the benefits which are possible 
from a collaboration of ceramists in the searching and recording of in- 
formation. ‘This is a coéperative research. It is an orderly acquisition 
of information, an exchanging of the bit which one has found for the total 
sum recorded by others. It is a codperative abstracting and recording 
of the printed records from the world’s literature. It is making available 
to all ceramic industries the things of common interest in each of them. 

If there is any value in being informed, surely there is value in this 
broad coéperative exchanging of information. No one person could pos- 
sibly accomplish what the members of the Society collectively are doing. 

_No journal or institution of limited personnel and limited industrial con- 
tact could be as effective. No single industrial group working alone could 
be as broad and thorough. A Society of ceramists representing all of 
the ceramic industries is essential to the most effective and the most pro- 
ductive obtaining and proving of that knowledge by which and only by 
which progress is possible. 

It is significant that following the example set by the AMERICAN CERAMIC 
SOCIETY similar societies have been organized in six other countries. It 
is significant also that the industries which have enjoyed the greatest 
progress have engaged most intimately in this same sort of collective search- 
ing for knowledge. 

The rapid progress made in “‘potting’’ in America is creditable to no 
small extent to the fact that there has been a SociEtTy devoted exclusively 
and intensively to the finding and proving of scientific facts. ‘This can 
be proved in specific cases and processes. Such lack of evidence of 
truth as there may be in this assertion lies in the fact that recorded in- 
formation is of no value to any individual until it is adapted by him and 
applied. Differences in ability, and resourcefulness in finding and using 
facts is a measure of the difference in value to each participant of this 
organized collecting, abstracting, classifying and proving of specific facts. 

There are those like Josiah Wedgewood, to whom it is natural to search 
for and apply knowledge. He demonstrated that, without school training, 
and without benefit of trade papers, and without the inspiration and help 
of organized collaboration of his fellows it is possible to make wonderful 
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progress. He sought and obtained information and assistance. Like 
Bell of the telephone, Wedgewood recognized the applicability of various 
bits of knowledge. It is the ability to sense facts and to make application 
that distinguishes those who have been the world’s greatest inventors 
and industrialists. This ability will express itself in spite of such handi- 
caps as lack of scientific collaboration. 

There are those who obtain very little benefit from school training or 
from collective research with his fellows. They do not have the capacity 
to find, to recognize and to use information. But both those most pro- 
ficient and those least adept in finding and using facts will profit from col- 
laboration with his fellows. If the activities of the AMERICAN CERAMIC 
Society have benefited one potter more than another it must be due to 
the differences in their capacity to recognize and to apply information. 

To be consistent in the denial of benefits from the activities of the 
_ SOCIETY, ‘one must deny the benefits accruing from ceramic schools, and 
from the ceramic divisions of the federal bureaus, for which the SocrEtTy 
was directly responsible. ‘To deny these benefits is to deny that progress 
has been made in manufacturing and in maintenance of quality. 

Several potters are participating with profit in the work of the 500 
members of the Whiteware Division. ‘They do not question the value 
to them of its present and potential service. ‘The AMERICAN CERAMIC 
SociETy in general and the Whiteware Division in particular has been 
and continues to be in form of organization and in activities, very respon- 
sive to the most urging demands made on it. 
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THE MEANING OF “KERAMOS” ONCE MORE 


By W. A. OLDFATHER 


In the Keramische Rundschau, 31 [1-3], 1-2 (1923) (in large part a clear 
presentation by O. Rasser of present technical usage in Germany), 11-12; 
21-2, under the caption “Was versteht man unter Keramik?” Herman 
Hecht has submitted the! ‘Report of the Committee on Definition of the 
erm ‘Ceramics,’ ” to a detailed criticism in which he expresses dissent from 
most of the recommendations of that Committee. At the request of the 
Editor of this Journal I shall reconsider some aspects of the question, 
because in one very important detail our knowledge of the subject has 
progressed since the report was made in 1920. Upon the few technical 
points about processes of manufacture, and the suggestion” that a better 
comprehensive designation would be “‘Silicate Chemistry,” I have, of 
course, no opinion to express. _ 

Dr. Hecht raises objection to the contention’ that an established usage 
offers a measure of justification for the extension of the original meaning 
of a word, and asks (p. 12), ‘‘where and when has the technical world 
united clay products and glassware under the single designation 
‘Ceramics?’ (Cf. p. 21.) The answer is United States for some 
years past, and the substantial evidence for that statement is given on 
pp. 526~7 of the ‘“Report;”’ to which we may now also add the twenty coun- 
tries represented at the Fourth International Conference of Chemistry 
held at Cambridge, England, June 17-20, 1923.4 Indeed, one is tempted 
to go even further, and on the strength of the argument from “the range 
of material which one finds presented to their readers by the American 
publications in this field,’”’® to suggest that even in Germany itself, where 
the need for such a comprehensive designation has brought forth the 
suggestion ‘Stone and Earth Products” (Steine und Erden), there seems 
already to be developing a use for the word keramik and keramische which 
closely approximates what was until recently the characteristically Ameri- 
can one. ‘The Keramische Rundschau itself, as a mere glance at its con- 
tents will show, contains articles, news, reports, and advertisements of 
glass manufacture (generally indeed under a separate heading from ‘‘Kera- 
mik’’ and “‘Email’’) in full measure, obviously as a part of its special field. 
Not only that, but its full official title confirms this preliminary inference: 


1 Jour. Amer. Ceram. Soc., 3 [7], 526-42 (1920). 

2 Keram. Rund., p. 22. 

3 “Report,” p. 542. 

4 (See Compte Rendu Analytique de la Quatri¢me Conférence Internationale de la 
Chimie, Paris, 1923, pp. 9, 10, 12.) 

5 “Report,” p. 527. 
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“Keramische Rundschau. Fachzeitschrift fiir die Porzellan-, Steinzeug- 
Steingut-, T6pfer-, Glas-, und Email- Industrie.”’ It would seem almost 
naive to raise the question, “Where is ‘Ceramics’ used to include the glass 
industry?” in discussing a report the very second paragraph of which gives 
a detailed answer, and in the pages of a journal whose very title is an illus- 
tration of the tendency in point. 

An porcrt phase of the argument from Greek usage was the con- 
tention “that keramos and derived forms were not clearly felt by the 
Greeks to designate the material per se (as we speak of ‘earthenware’).”’ 
This was supported by a series of citations from Homer to St. Chrysostom, 
in which the designations golden, silver, bronze, marble, stone and lead 
were applied to the word and its derivatives.1 Dr. Hecht? advances now 
the interesting view that the Greek potters may have called some wares 
gold, bronze, or silver keramos because of the particular color of the glaze. 
The only fact adduced in support is the occasional use of tiny patches of 
gilt on a few late vases, but even here there exists nothing that by any 
stretch even of fancy could be called as a whole “gold keramos,” whereas 
there is no trace in literature or monuments of any silver or bronze keramos 
of the kind postulated, to say nothing of marble, stone, or lead keramos 
(or keramis). It is perfectly clear that in the passages cited we do not 
have to do with earthenware of any kind, but actual metal or stone in the 
shape of articles that were ordinarily made of earthenware. For example, 
an earthenware jar with a purely hypothetical bronze glaze, to justify 
Homer in speaking of a ‘‘bronze keramos,’’ would have been a very flimsy 
thing in which to keep the redoubtable god of battles, Ares (Mars), for 
thirteen months a prisoner; and could any one fancy that the notoriously 
luxurious and extravagant Cleopatra used only earthenware with an 
again purely hypothetical gold and silver glaze, instead of actual gold and 
silver plate, as did not only all ancient princes from Homer’s time onwards, 
but even thousands of well-to-do private citizens? 

But after all these are minor points. Dr. Hecht lays most stress on the 
assertion that keramos, whatever its etymology, meant normally ‘‘clay”’ 
in Greek (p. 2, 11-12, 21), calling attention to the fact that I did not ab- 
solutely deny the possibility of this meaning,’ although I had a shrewd 
suspicion that it was no more justified by usage than by etymology.’ It 

1 “Report,” pp. 539-40. 

2 Keram.. Rund., p. 21. 

3 “Report,” p. 537: “keramos, a general term designating the product (and perhaps 
also, although apparently later, if at all), the material of the potter’s art.” Op. cit., 
p. 539, n.l.: (After rejecting the best examples given by the lexicons for this meaning 
of the word) “I do not claim that keramos never means ‘clay,’ for, of course, I have not 
examined all the thousands of instances of the occurrence of this word, and those that 


are derived from it, but the cases cited by the lexicons for this meaning are not conclu- 
sive, and, in any event, that can scarcely have been the primary meaning.’’—Anyone 
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is on this point that the general question has advanced somewhat since 
the ‘“‘Report’”’ was published. During 1920 and 1921 A. F. Pauli of the 
University of Illinois worked upon the lexicography of keramos and its de- 
rivatives, in part under my general supervision, and presented his results in 
a dissertation in June, 1921 entitled, ‘Studies in the Vocabulary of Ancient 
Greek Ceramics: Keramos and its Derivatives.” This dissertation, in 
part recast so as to make its results more generally understandable, will 
be published soon, it is hoped, and there the proof will be presented in 
detail for the contention that keramos never means “clay,” but only 
“the baked material of earthenware,” “‘earthenware’’ itself, some special 
variety of ‘“‘earthenware,’’ or some other material in the shape of an article 
that was ordinarily made of “earthenware.” ‘The testimony of the lexi- 
cons, accordingly, which in Greek is generally incomplete and antiquated, 
in this case completely collapses before the unanimous verdict of the ety- 
mologists, whose work in contrast with that of the lexicographers is scien- 
tific, thorough, and up-to-date, and before an exhaustive examination of 
all the available evidence drawn from the greatest variety of sources. 
Keramos did not, therefore, either originally, or by derived and extended 
meaning, designate to the Greeks “clay,” but rather primarily “‘earthen- 
ware,” or, precisely what its etymology requires, ‘‘the burnt stuff,’’! and 
therefore an adjective derived from it may, when a widespread technical 
usage has already developed independently, with propriety be applied to 
any product “in whose manufacture a change of physical and chemical 
properties under the influence of high temperatures is required’’? in 
which, in other words, “‘burning’’ is the characteristic feature of pro- 
duction. 


UNIVERSITY OF ILLINOIS 
URBANA, ILLINOIS 


experienced in lexicographical studies will recognize that in a collection of several score 
passages containing a term which might be translated by such closely related words 
as “clay” and “earthenware,” there will be a few in which either meaning might make 
sense. The semantic test is whether there are any passages where a certain meaning 
is demanded in order to make sense. Thus, if in the majority of a large number of 
sentences keramos must mean “earthenware,’”’ and with that meaning makes perfectly 
good sense in all the other instances, while it never must mean ‘‘clay’’ but only occa- 
sionally might mean “clay,’’ where, however, the meaning ‘“‘earthenware’”’ is just as 
good, then it is clear that “earthenware” is the only demonstrable meaning for the 
word. 

1’“Report;” p. 539, 

2 TAL OB AAD; 
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FUEL OIL BURNING TO OBTAIN THE HIGHEST TEMPERATURE 
COMBINED WITH UNIFORM HEAT DISTRIBUTION 

: By G. Ross 

The many systems of oil burners which exist 
on the market today make it impossible for 
Engineers to investigate them individually, and determine which one is 
most suited to his purpose. In general, burners can be classified as high 
or low pressure burners, or as burners with a greater or less atomizing effect. 

The character of oil used is of first importance, and the results obtained 
will be widely different between heavy oil, light oil, and all the gradations 
between these two extremes. The temperature at which oil is fed to the 
burner is also of great importance. 

It is necessary to combine the above factors 
in such a way as to produce: 


Variants 


Objective 


A concentrated long flame 
A concentrated short flame 
A voluminous long flame 
A voluminous short flame 


These different flames are used by direct or indirect firing for obtaining 


(a) A low temperature (500°C) 
(6) A middle temperature (1000—1200°C) 
(c) A high temperature (1400-1500°C) 


When the desired result is to obtain temperatures up to 1200 degrees by 
means of direct firing, the matter becomes relatively easy. The object 
of this discussion is to cover only the most difficult one of the combinations 
specified, wz: to obtain a temperature from 1400° to 1500° and at 
the same time a uniform distribution of the heat in all parts of large fur- 
naces which are to be heated indirectly. 

In the case of indirect firing, great resistance 
is interposed by fire-brick walls or by the walls 
of a retort to the passage of sufficient calories to secure the high tem- 
perature mentioned. For ordinary purposes the best burners are those 
which give the greatest atomizing of the oil, and the best mixture between 
oil and air. When this result is secured, the combustion between the two 
occurs close to the mouth of the burner to secure a long flame with an 
even distribution of the heat. Such a burner is not suitable for a uniform 
distribution of heat in a large furnace, using indirect firing and requiring 
along flame. ‘oo many calories are developed at the mouth of the burner, 
resulting in a concentration of heat at that point, and in an impoverish- 
ment of the flame beyond that point; which makes it impossible to secure 
the desired high temperature over the remainder of the furnace. Complete 
combustion is secured by this atomizing and perfect mixing with air, 
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but the stream combustion product, has but little more heating value 
than the gases ordinarily described as waste heat, and with the temper- 
ature which resulted from the combustion which just occurred. ‘This 
temperature is not sufficient to reach 1400° by indirect firing. ; 
One of the most important distinctions between coal firing and firing 
with oil or cleaned gases, is that in the first case the gases are charged with 
a multiplicity of particles of ash and unburnt coal. In the second case 
there are a very few particles of ash or unburnt carbon and the resulting 
waste heat gases are clear and transparent. ‘The condition of a small 
number of particles is only true within a short distance of the burner, and 
the gases at a farther distance have no unburnt particles which can act 
as a medium for the transportation of the calories. Irrespective of the 
amount of combustible burnt,.the lack of these particles prevents points 
in the furnace remote from the burners, from reaching the temperature 
desired. ‘Io reach such a temperature some medium is needed for the 
transportation of the calories from the combustion zone to all the points 
at which this temperature must be secured. 

This is demonstrated by the following experiment: 

In a furnace heated by producer gas, from one end, and after reaching 
the desired temperature throughout the furnace, the gas was closed off, 
and coke oven gas which had been well cleaned of all mechanically entrained 
particles, was admitted. ‘The temperature of combustion of this gas was 
higher than that-produced by the producer gas. In spite of this, pyro- 
metric observations taken against the outside and inside of a retort at 
a distance of one meter from the point where the coke oven gas was ad- 
mitted, gave the following extraordinary results: As soon as the coke 
oven gas began to replace the producer gas, the outside temperature of 
the retort began to fall. ‘The inside temperature remained stationary 
for some time, and later assumed the same temperature as the outside. 
This experiment was repeated several times, and it was later found 
that an excess of coke oven gas had been admitted, and that-if this 
excess were reduced to a minimum, that a certain amount of unburnt 
carbon resulted, providing a radiant medium, and bringing the tem- 
perature back to the same point which was reached by the producer 
gas. ‘The temperatures involved are approximately 1400° on the outside 
of the retort, which maintained 1280°C on the inside of the retort. ‘The 
thickness of the retort wall was 30 mm. 

From the above it is apparent that although high atomization and com- 
plete air mixing produce highest temperature near the orifice of an oil 
burner, this combination will not secure the result of uniformly distribut- 
ing the heat over a large furnace, nor secure the necessary temperature 
on the inside of a retort. ‘The use of a minimum excess of oil ameliorates 
to some extent the unfavorable conditions described above. It burns 
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by slow combustion over the entire distance from the burner to the outlets 
of the furnace, producing a certain amount of free carbon particles which 
transport some of the heat from the combustion zone to the more distant 
parts of the furnace. 

This expedient will serve to produce the desired temperature with the 
ordinary type of burner, but even then the distribution of heat is not uni- 
form over the furnace, being much higher near the burner, and much lower 
near the waste gas outlets. 

To secure this latter result it is necessary that the burner does not atom- 
ize the oil, but rather throw it into the furnace in particles comparatively 
small, but still of sufficient size so that complete combustion does not take 
place until the entire length of the furnace has been passed. ‘This system 
of combustion is only possible when the temperature of the furnace is 
very high (about 1400°), as otherwise rapid and complete combustion 
would not be secured. ‘Theoretically, the mixture of air and unburnt 
oil must continue until the most remote parts of fire-brick wall or retorts 
are reached, in order that these latter points will have a continuous influx 
of calories. ‘To have the heat distribution uniform and at the correct 
temperature, the burner must supply sufficient perfect combustion near 
its orifice and produce the highest temperature desired, and there must 
be a sufficient excess of unburnt oil and air to transport this temperature 
to the farthest points of the furnace. ‘These unburnt particles of oil and 
air, must impinge on the farthest retort and burn at that point to com- 
plete combustion. ‘These particles must still be fine enough to assure 
complete gasification and rapid burning. | 

Conditions will be greatly dependent on the quality of the oil, and its 
temperature as it enters the burner. If the oil is too light, it will be too 
easily volatilized and will be decomposed too soon in high temperatured 
furnaces before being able to complete the trajectory to the end of the 
furnace. If the oil is too cold, it will not permit a rapid combustion, 
nor will the particles produced by the burner be of sufficiently fine size: 
while at the same time it will prevent the obtaining of the high initial 
temperature desired near the mouth of the burner. 

To secure the conditions desired as outlined, the highest temperature 
must be developed near the burner mouth, and the stream of unburnt 
and waste products must carry in suspension sufficient particles of oil and 
air, so that their gradual combustion will produce heat and carbon par- 
ticles over the entire distance until each part of the furnace has been 
reached. ‘The specific gravity of the oil is limited on the one hand by the 
fact that higher gravity oils will volatilize too quickly; and on the other 
hand that the heavier oils will form particles so large that they will not 
burn quickly enough. ‘The correct oil will form particles which will be 
large enough to last until the remote points of the furnace are reached, 
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but which at that point will be entirely consumed. ‘These particles, at 
the same time, act as transmission agents for the excess calories which are 
produced near the burner and carry them to the more remote points. 

It is evident that these heavy particles in the stream of oil and air have 
a natural tendency to drop to the bottom of the furnace, leaving the stream 
too poor in hydrocarbons as the farthest end of the furnace is reached. 
To overcome this factor, it is necessary to give the oil and air a strong 
mechanical impulse at the burner, which will insure the travel of these 
particles to the farthest points of the furnace before allowing them to 
drop. 

An important distinction between oil and gas firing is that the number 
of calories produced from oil or other high calory fuels in a given unit of 
time is much larger than that produced by producer gas. This necessi- 
tates careful designing near the orifice of the burner to provide the correct 
combustion space that may be required by these different fuels. 

The object of this article is to present some phases of this important 
question to the attention of the different engineers and metallurgists 


who have experimented along these lines, and to invite their discussion. 


METALLURGICAL ENGINEER 
GENERAL MANAGER, SALTILLO, MExIco 


REFRACTORIES QUESTION BOX 


E. E. Ayars, EpItor 

I. What effect does 2% or more of titanium oxide have on fire-clay 
refractories? 

It lowers the fusion point slightly. A value 
of 1/2 cone per 1 % has been suggested when 
the clay has a composition similar to that of kaolinite. However, most 
fire clays contain 2% of titania, the amount present usually varying with 
their alumina content. ‘This is a fortunate condition as the more aluminous 
clays are better able to carry the additional burden. Generally speaking 
the better clays high in silica carry about 1%, the ‘normal’ clays 
about 2%, and the highly aluminous clays 3%. It is quite probable that 
the fluxing power of titania is less than '/» cone per 1% when present in 
the small amounts found in fire clay—a rough value of 1/4, cone per 1% 
might be more appropriate. It is difficult to lay down an iron clad rule 
because of the different forms in which it may be present and the other 
characteristics of the clay—RaymMonp M. HoweE, Kier Fire Brick Co., 
Pittsburgh, Pa. 

The following discussion is taken from ‘British Clays, Shales and 
Sands.’’—A. B. SEARLE. 

Titanium compounds occur more frequently in clays than is commonly 
supposed, though only in small quantities (under 2% TiO:) and in the ordi- 
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nary methods of analysis it is included in the figures for alumina. ‘Titanium 
compounds occur chiefly as rutile (TiO2), ilmenite (TiFeO;) and titanite 
(CaTiOs) and act as somewhat powerful fluxes: hence clays which are 
required to be highly refractory should not contain more than 2%. Sev- 
eral investigators have independently examined the effects of titanium 
oxide on china clay and on artificial mixtures of alumina and silica. ‘Their 
results show that within the limits in which this substance usually occurs 
in clays, the reduction in refractoriness is less than 40°C and is therefore 
negligible if less than 2% of titanium oxide is present. ‘Ten per cent of 
this oxide lowers the softening point of kaolin about 100°C, but on fire 
clays richer in silica it has less effect. 


II. What is the effect of 2% or more of titanium oxide in refractories, 
upon their resistance to alkaline fluxes? 


The tests made by the writer were parts of a 
general study of the resistance of refractories 
to alkaline fluxes. They were made by preparing a glass of arbitrary 
but constant composition (using sodium carbonate and sand only) so 
selected that it could be melted to a thin fluid at heats obtainable in the 
laboratory, and consequently more alkaline than commercial glasses: 
Test pieces of the refractories were made into roughly cubic form. A 
quantity of the glass mentioned above, bearing a definite relation by weight 
to the test piece of refractory, was melted in a platinum crucible. The 
test piece was dropped into the melted glass, and allowed to remain there, 
covered, for one-half hour. ‘he mass was then poured out, the glass 
adhering to the test piece was dissolved away, and the cleaned piece 
ignited and weighed. ‘The loss in weight as compared with the original 
condition was taken as an index of the resistance of the refractory. 

In these tests the action of the flux was confined to the surfaces of the 
test pieces. There was no indication that the flux penetrated the entire 
mass and selectively removed the less refractory components. It was 
recognized that this highly accelerated test might lead to faulty conclu- 
sions in deciding as to the best ratio of silica to alumina in the refractory 
but it was thought that by adding increased amounts of titanium oxide toa 
known mixture of clays that some idea of its effect might be gained. In 
this way the following results were obtained: 
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Although these tests should be repeated and greatly extended to reach a 
right judgment as to the effect of titanium oxide, they are sufficient to 
create in the mind of the writer the impression that this material decreases 
rather than increases the resistance of refractories toward alkaline fluxes. 
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It may be added that similar tests with zirconia led to similar conclu- 
sions.—J. D. CarTER, Phila. Quartz Company, Philadelphia, Pa. 


(Nore—Further discussion of the above question is solicited.) 


III. What is the best type of brick to use in the side walls of air furnaces? 


In contributing to a discussion on the char- 
acter of refractories required for service in air 
furnace side walls little can be added to what the writer has already said 
elsewhere from time to time.! : 

A very casual inspection of an air furnace at the end of a-campaign dis- 
closes the fact that the greatest destruction has taken place at the slag 
line, until the wall has become so thin that the better preserved brick, 
higher up, must be removed and the lining rebuilt to prevent the wall 
tipping over. 

Since the walls near the roof are hotter than at the slag line, it is evi- 
dent that brick as now made resist temperature better than chemical 
action. Spalling in side walls, though not unknown, is rather unusual. 

The point of attack for the side wall problem is thus to produce a chemi- 
cally resistant brick. Chemical resistance, for a given material, may be 
increased by decreasing slag penetration by making a denser brick. Fine - 
grinding, hard pressing, high firing temperature, and a correct grading of 
fine and coarse material are means in this direction. 

Theoretically, it is possible to imagine a refractory less likely to combine 
chemically with the slag constituents. The problem would then become 
one of making an artificial mineral to order rather than of using natural 
clays. | 

In the malleable furnace the chemical problem is complicated by the 
changes in composition of a slag during melting. ‘The first material formed 
is nearly pure molten Fe;0,. ‘This becomes reduced promptly to FeO, 
and combines with SiO. from the brick, sand bottom, and the oxidation 
of Si in the metal to a final composition approximating 
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We have thus at various stages of the same heat slags ranging from the 
most basic to the most acid of open hearth practice. Fortunately, during 
the larger part of a heat the slag remains of the last given analysis. It 


1 Schwartz and Gorton, ‘The Requirements of Fire Brick Suited to Malleable 
Practice,” Jour. Amer. Ceram. Soc., 6 [10], 1094 (1928). 
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may be well, however, that most of the actual damage is done by the slag 
while basic. ‘The entire problem would seem to possess great interest for 
the ceramist.—H. A. Scuwarvrz, Nat. Malleable Castings Company, 
Cleveland, Ohio. 

Fire brick to be used in the side walls of air furnaces in the malleable 
iron industry must withstand high temperatures, sudden changes of tem- 
perature, and the chemical and physical action of a basic slag. 

Some companies line their furnaces with coarse grained open textured 
brick, while others use a very fine, hard burned brick. It is probable that 
the best type for general use in this connection is a “happy medium”’ 
between these two extremes. Brick of open texture will naturally absorb 
considerable slag and this may eventually cause failure, but usually such 
brick, if of the proper chemical composition, glaze over and absorb very 
little, if any, additional slag. Hard brick will not readily absorb slag 
but are sensitive to thermal shock. 

siliceous clay brick fail quickly in air furnaces from spalling and from 
the chemical action of the slag. 

The type of brick that has given exceptionally good results in the side- 
walls of air furnaces has a chemical composition approximating that of 
kaolinite, has a fusion point of cone 32, low slag absorption, porosity of 
about 20%, medium grind and a light burn.—C. E. Bass, Louisville 
Fire Brick Works, Louisville, Ky. 

IV. Does the use of powdered coal decrease the life of fire brick in 
malleable iron furnaces? 

When powdered coal was first introduced for melting in malleable iron 
furnaces excellent results were obtained from the refractory lining, but 
later, some foundries experienced considerable trouble from slag action 
and flame erosion. At present, malleable iron experts are of the opinion 
that the brick give the same service in powdered coal fired furnaces as they 
do in hand-fired furnaces of the same capacity.1—C. E. Ba.zs, Louisville 
Fire Brick Works. 

In discussing the requirements of refractories for any particular service 
one must not lose sight of the fact that each furnace installation is a dis- 
tinct problem in itself. The matter of combustion chamber design enters 
into the question of hand firing, powdered coal or oil burning and the ser- 
vice of the refractories in various parts of the furnace will be more or less 
satisfactory, depending on the amount of furnace experience built into the 
furnace. | 

Without doubt the use of powdered coal enables the melter to push 
the furnace much faster than is possible with hand firing, and the same 


1 Schurecht and Douda, ‘‘The Behaviour of Fire Brick in Malleable Iron Furnace 
’ Bungs,” Jour. Amer. Ceram. Soc., 6 [12], 1232 (1923). 
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thing applies to the use of oil. With proper combustion chamber design 
the service of side wall and bung brick should be as good with powdered 
fuel as with solid. 

The same refractory will not always serve in either case and the se- 
lection of the brick to use must be made from a practical test—Ep. 
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By RoBert D. LANDRUM 

A conception of the real interest of the industries in general in what the CERAMIC 
‘SOCIETY is doing is reflected in the space given to our Atlantic City Meeting by the 
various trade journals. ‘The March issue of the Ceramic Industry uses eighteen pages 
and nineteen cuts, a very well-written article covering in detail the general session as 
well as the sessions of each of the seven industrial divisions. They say that this meeting 
was the “biggest and best Convention that this august body has every had.” ‘The 
Chemical & Metallurgical Engineering in their Feb. 11th and Feb. 18th issties use nine 
pages and nine illustrations, reporting especially in detail the general session and the 
sessions of the Refractories, Enamel and the Glass Divisions. The Glass Industry 
devotes four and one-half pages and uses twelve illustrations in reporting our meeting, 
and are especially to be commended for their excellent account of Glass Division Meet- 
ings. The March number of the Brick & Clay Record covers very completely the Con- 
vention activities of the Heavy Clay Products, the Refractories, the White Ware and 
the Terra Cotta Divisions, using six pages and three cuts; and the Enamelist in two 
pages reports the Enamel Division Meeting. The Clay Worker, the Glass Budget, 
the Glass Worker, the China, Glass and Lamps and the Pottery Glass and Brass Salesman 
were liberal in the space given to the report of this Convention. 

A comment of Chemical & Metallurgical Engineering in reporting our Convention 
is especially to the point, for it emphasizes an admirable quality typical of our Socrery, 
a quality that is fundamental in our success. The comment is as follows: 

“From the climatic point of view, Monday, February 4th was perfect and the fact 
that nearly three hundred resisted the natural temptation to join the throng on the 
board walk speaks well for the excellence of the program and is an indication of the 
genuine interest in the activities of the industry that permeates this organization.”’ 

As a matter of fact, practically every member at any one of our meetings finds that 
if he imisses a single hour, he has missed something of real definite value in his work. 
Even more attractive than the opportunity to bask in the sunshine of a Spring day in 
February and to fill our lungs with the unbreathed air, fresh from over the Atlantic 
Ocean was the opportunity to revel in the discussion of our every-day problems and to 
drink to our full the inspiration from papers by resourceful fellow workers who had put 
in black and white some of the things we have long wanted to know. 

Inspiring research work along the right lines is an important work. This is being 
handled as effectively by the service committees as can be expected under the conditions. 
The immediate and most urgent task of the Board is to show those who are being bene- 
fited just how they can make the work of these committees more effective. Our field 
of usefulness and the expectations of the service have increased faster than our income 
will allow. There are many things we should do which we cannot without a larger 
income. ‘The SocrEry is solvent and is now operating within its income but our activ- 
ities are far from what they should be. 

Our funds come from three sources—dues from the members, both personal and cor- 
poration; payments we receive from our advertisements in the Journal; and the receipts 
from the sale of our publications. The Board of Trustees considered a long time before 
increasing the dues of the members from $7.50 to the constitutional limit of $10.00. 

It would be better to have every corporation an interested member at $25.00 a 
year rather than a fewer number at a larger fee. “The larger number of members has 
a double result; gives us more capital to work with and adds another worker. Both 
of these increase our ability to serve. Any efforts we make to increase our list of cor- 
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poration members will assist in making the industries as a whole realize that our ac- 
tivities have a real value from the dollar standpoint. 

In just the same way, when we obtain a new advertiser, we are doing him a distinct 
service, for our Journal goes to a selected list of men to whom he can for a very small 
sum of money tell his story each month and reach them when they are in a receptive 
mood. Our members and the readers of the Journal are the men who make the final 
decision regarding materials and equipment to be used. 

You, who are reading this page, are the fellows who can make our financial problems 
easy. You know a man in an organization already a corporation member who should 
be a personal member. You know a corporation—perhaps it is your own—that is 
benefiting from the work of our Society and yet is not a corporation member. Every 
day you are buying materials from companies not represented on our advertising 
pages. Just think what it would mean to the Society if everyone who reads this page 
would write today to one man who should be a personal member, to one corporation 
that should be a member, and to one supplier of materials who should be an advertiser. 
Here are the fruits of work done in the securing of new members last month. 


MEMBERSHIP WORKER’S RECORD 


Personal Personal 
Alfred O. Ashman 1 J. W. Mellor 1 
A. U. Cote 2 RaC, Rain 1 
F. W. Donahoe 2 Frank S. Roberts 2 
R. F. Ferguson 2 W. F. Rochow 1 
Howells Fretchett 1 John Sawyer 2 
C. B. Harrop it Alexander Silverman 1 
Charles J. Hudson 1 Office 9 
Eugene J. Hysell 1 | ES 
R. D. Landrum 1 Total 29 


The Roster Continues to Rise 


Personal Corporation Totals 
Net Record Jan. 15 1990 296 2286 
Acquisition up to Feb. 15 41 8 49 
Acquisition up to Mar. 14 29 0 29 
Gross Totals March 14 2060 304 2364 
Withdrawals 68 5 73 
Net Roster Mar. 14 1992 299 2291 


NEW MEMBERS RECEIVED FROM FEBRUARY 15 TO MARCH 15 


PERSONAL 
Andrews, Andrew Irving, Graduate Student, U. S. Bureau of Mines, Lord Hall, Ohio 
State University, Columbus, Ohio. 
Aregood, Joseph M., Foreman Molding Dep’t, Vitrefrax Company, 1317 E. 61st St., 
Los Angeles, California. 
Buit, Theodore, Enameling Dep’t, Alaska Refrigerator Co., 36 Rathburn St., Muske- 
gon, Mich. 
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Carter, C. C., Sup’t Buckeye Tile Co., Chillicothe, Ohio. 

Cochran, A. D., Salesman Clay Working Machinery, Bonnot Co., Careton, Ohio. 

Devereux, Percy Stewart, Works Mgr., The British Abrasive Wheel Co., Ltd., Tinsley, 
Sheffield, England. ‘ 

Duggan, Adele Ida, Occupational Therapist, U. S. Veteran’s Hospital No. 16, Oteen, 
‘N. Carolina. 

Helmer, Charles M., General Mgr. Hall and Sons, Inc., 69 Tonawand St., Buffalo, 
New York. 

Holland, Henry Donald, Engineer Crooksville Shale Brick Co., Crooksville, Ontario. 

Howe, W. L., Research Assistant, Norton Co., 16 Greendale Ave., Worcester, Mass. 

Kane, Richard S., Draftsman, C. B. Harrop, 1591 N. Fourth St., Columbus, Ohio. 

Lewis, Nathan E., Engineer of Babcock & Wilcox Co., 85 Liberty St., New York City. 

Mauser, H. W., Jr., Engineer, Royal Delftware Manufactory, 20 Julianalaan, Delft, 
Holland. 

McLaughlin, N. H., Sec’y Alsey Brick and Tile Co., Alsey, Illinois. 

Myers, E. F., President, The Ironton Fire Brick Co., Ironton, Ohio. 

Miller, William B., Ceramic Section of the Research Dept., N. J. Zinc Co., 462 Lafayette 
Ave., Palmerton, Pa. 

New, Ryland H., President, The Hamilton & Toronto Sewer Pipe Co., Ltd., Hamilton, 
Ontario, Canada. 

Poxon, G. J., Pottery Manufacturer, 2300 E. 52nd St., Los Angeles, Calif. 

Remsen, John N., Assistant Gen. Sales Mgr., United Alloy Steel Corp., Canton, Ohio. 

Robertson, Foster, Junior Fellow, Mellon Institute, Pittsburgh, Pa. 

Rodgers, Henry P., Partner, Rodgers and Reitz, 15 E. Fayette St., Baltimore, Md. 

Roefer, Chas. M., Ceramist, Federal Clay Products, Mineral City, Ohio. 


_ Roy, William, Sup’t, Crooksville Shale Brick Co., Crooksville, Ont., Canada. 


Schwall, Harry Edwin, Aid to Sup’t, Southern Potteries, Inc., 605 Ohio Ave. Erwin, 
Tenn. : 

Sheppard, F. W., Harbison-Walker Refractories Co., Brown Marx Bldg., Birmingham, 
Alabama. 

Spence, Hugh S., Mining Engineer, Mines Branch, Dep’t. of Mines, Ottawa, Ontario, 
Canada. 

Thorman, Floyd M., Laboratory Supervisor, United States Gypsum Co., Oakfield, 
New York. 

West, Charles, President, Glass Manufacturing, Grapeville, Pa. 

Willmer, Heinrich, Heat Efficiency Expert, Cologne Nippes, Germany. 


NEW ENGLAND SECTION MEETING 


The first meeting of the year for the New England Section of the AMERICAN CER- 
amic Society was held at the Boston City Club on March 8th with the following mem- 


bers and friends present. 


J. R. Fuller, Hygrade Lamp Company, Salem, Mass. 

R. Booth, General Electric Co., Lynn, Mass. 

R. P. Newhall, General Electric Co., Lynn, Mass. 

H. L. Young, Bristol Company, Old So. Bldg., Boston, Mass. 

J. F. Indordohnen, Bristol Company, Old So. Bldg., Boston, Mass. 
W. L. Howe, Norton Company, Worcester, Mass. 

G. L. Nordin, Superior Corundum Wheel Co., Waltham, Mass. 
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Wm. Pettigrew, Norton Company, Worcester Mass. 

Glenn D. Williams, Norton Company, Worcester, Mass. 

Arthur T. Malm, Norton Company, Worcester, Mass. 

Charles J. Hudson, Norton Company, Worcester, Mass. 

Gustaf A. Hiding, Norton Company, Worcester, Mass. 

H. L. Watson, General Electric Co, Lynn, Mass. 

O. C. DuSossoit, Taylor Instrument Co., Boston, Mass. 

C. B. Tilton, Cortland Grinding Wheel Co., Chester, Mass. 

Leon B. Bassett, Baxter D. Whitney & Son, Winchendon, Mass. 
Elliot D. May, Baxter D. Whitney & Son, Winchendon, Mass. 
Prof. Gordon B. Wilkes, Mass. Inst. of Tech., Cambridge, Mass. 
Prof. Charles L. Norton, Mass. Inst. of Tech., Cambridge, Mass. 
Dr. S. W. Stratton, Mass. Inst. of Tech., Cambridge, Mass. 

R. Richardson, Mass. Inst. of Tech., Cambridge, Mass. 

Irving B. Loud, Norton Company, Worcester, Mass. 

Edwin G. Chaffin, Norton Company, Worcester, Mass. 

George Henderson, Dorchester Pottery Wks., Boston, Mass. 

R. M. Farnsworth, Lancaster, Mass. 

M. F. Cunningham, Waltham Grinding Wheel Co., Waltham, Mass. 
C. H. Lawson, Waltham Grinding Wheel Co., Waltham, Mass. 
Albert A. Klein, Norton Compatiy, Worcester, Mass. 

Arthur FE. Baggs, Marblehead Potteries, Marblehead, Mass. 


At the election of officers it was voted that the same members serve again for 
1924. 

The speakers for the evening were, Dr. S. W. Stratton and Prof. Charles L. Norton, 
and Prof. Gordon B. Wilkes of the Massachusetts Institute of Technology. 

They spoke on “The Proposed Development of Ceramics’’ and “Ceramic Research 
at the Technology.”’ 

A general discussion followed. 

Tentative plans were suggested on forming a committee representative of the Cer- 
amic Industries of New England to meet with Prof. Norton and his associates to formu- 
late means whereby the Technology could better codperate with the New England 
Ceramic Industries and help them with their problems. 

The suggestions met with a great deal of enthusiasm and further work will be 
done along this line. 

At the close of the discussion a rising vote of thanks was extended to Dr. Stratton, 
Prof. Norton and Prof. Wilkes and the meeting adjourned. 

C. H. Lawson, Secretary-Treasurer 


FIRST CERAMIC MEETING! . 


Southern California A representative gathering of the heads of many important 
Section of American clayworking, refractories and other ceramic industries of 
Ceramic Society Los Angeles. and vicinity met at the Hotel Clark during the 
Discusses Future week, the occasion being the first regular meeting of the 
of Industry newly organized Southern California section of the AMERICAN 
CERAMIC SOCIETY, a national organization devoted to the 
advancement of the ceramic industry. 


1 Los Angeles Sunday Times, Mar. 2, 1924, 
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The officers of the local section are: A. Malinovsky, president; G. Ray Boggs, 
vice-president; Thomas S. Curtis, secretary-treasurer. Its membership is made up 
of the technical and executive heads of departments of practically every important 
ceramic manufacturing concern in the Southwest. 

Interspersed between the various discussions of economic and technical interest, 
were musical numbers rendered by the young daughter of the president, Miss Olga 
Malinovsky, pianist, with violin by Master Charles Malinovsky. B. C. Berg, of the 
Schurs Oil Burner Company, sang. ; 

Among the most welcome speakers of the evening was Prof. Hewitt Wilson, head 
of the department of engineering of the University of Washington. After showing the 
gathering that Seattle can boast and boast quite as enthusiastically as Los Angeles, 
Prof. Wilson gave an intensely interesting account of the work at the University, which 
work has had the collaboration of the United States Bureau of Mines through the North- 
west Experiment Station. The first, and probably the most important work accom- 
plished to date, has been a thorough survey of available raw materials, of which there 
appears to be an inexhaustible supply and a very considerable variety. It is Wilson’s 
opinion, founded on this investigation, that the Northwest will some day be as indepen- 
dent from the ceramic standpoint as is Los Angeles, although much development work 
and a huge investment must needs be made before that section can hope to approach 
the importance of the Southwest in this big industry. 

An intimation of the value of the AMERICAN CERAMIC SOCIETY in its relation to 
the economic development of the high temperature industries of the Southwest, was 
manifest in an informal talk by Thomas S. Curtis, president of the Vitrefrax Company 
of Los Angeles. This Company, a little more than three years ago, started the manu- 
facture of super-refractories in a small plant in the Vernon district, specializing in the 
most difficult problems of the industry. From that small beginning, the Vitrefrax 
Company has grown to hold an unparalleled place in the refractories field, with an in- 
vestment of nearly three-quarters of a million dollars in a modern steel and concrete 
plant, conceded by eastern visitors to be the finest and most unique refractories insti- 
tution in the world. The business is nation-wide, approximately 70% of the product 
being shipped to eastern steel mills, copper refineries and electric furnace plants. 

An appeal by Curtis, to the members of the fire-brick industry present brought to 
light a curious misapplication of technical data, as applied to the sales of fire brick. 
It appears that for many years it has been the custom to describe a fire-brick as being 
able to “stand so many degrees of temperature.” The salesman having a high grade 
brick, refers to his brick as being able to stand 3200°F, for instance. This is commonly 
accepted as the melting point of the brick, and leads one to believe that the brick is 
satisfactory for service up to that point. 

Mr. Curtis brought out the point that this is misleading unscientific and occa- 
sionally dangerous, for the reason that a softening takes place in all firebrick in some 
cases a thousand degrees below the actual melting point. It is the softening or de- 
formation point that determines the suitability of the brick for service in specific cases. 
His plea was for all fire-brick makers to get together and agree to a specification or de- 
scription of the characteristics of a fire brick that would give the customer and especially 
the engineer an inkling of the adaptability of the brick in his own problems. 

To accomplish this, a new set of standards would have to be used. The melting 
point could be ignored altogether, and the temperature at which warping occurs, under 
a known load and shear stress, would be used as the indicator. The practical value of 
this suggestion has been recognized by customers of the Vitrefrax company all over the 
country, the appeal being unique in that it serves to give the customer an idea of the 
practical or utilitarian value of the brick in service, 
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The discussion which resulted from this suggestion was right to the point, and it 
showed the intense interest of a great majority of members who were not firebrick 
manufacturers but fire-brick users. 

Other speakers on the program were Samuel Geijsbeek, who helped -to organize the 
first section of the AMERICAN CERAMIC SOCIETY many years ago in the East; Mr. 
Steinhoff, of the Brick and Clay Record, and Ceramic Industry, two leading journals of the 
industry; Mr. Weber, of the Russell tunnel kiln organization of St. Louis; and Mr. 
Jackson, of the Empire China Company of Burbank. Mr. Jackson spoke on the 
availability and suitability of white burning clays and other ingredients of the raw 
mix in white chinaware. 

Plans for the summer meeting of the SocrEtry to be held in Los Angeles were dis- 
cussed by the presiding chairman, F. B. Ortman, of Tropico Potteries, Inc. A program 
has been arranged for the visiting members from the East, and it is estimated that more 
than one hundred visitors with their wives will come to Los Angeles on this occasion. 
Many plant visits have been planned, and it is believed that this influx of the heads of 
important ceramic plants of the eastern section may serve to stimulate further the de- 
velopment of our already full-fledged ceramic industry here in the Southwest. 


ST. LOUIS LOCAL SECTION MEETING! 


On March 18, 1924 the St. Louis Local Section of the AMERICAN CERAMIC SOCIETY 
held their quarterly meeting at the American Annex Hotel. ‘‘Oxygen—the Wonder 
Worker’ was the title of an interesting motion picture illustrating how liquid air is 
_made and why oxygen can be extracted from the air; how acetylene is made, and how 
gases are used by modern industry to effect the economies of oxyacetylene welding and 
cutting. ‘This picture was produced by the United States Bureau of Mines in co- 
operation with the Air Reduction Sales Company. G. E. Harcke, industrial engineer 
for the latter Company, gave a talk on the same subject. 

A special feature of the meeting was an actual demonstration of machine flame- 
cutting devices. 

Reports by various members who attended the Atlantic City Meeting were given 
and a discussion of the proposed Ceramic Department at the University of Missouri 
was given. 


PITTSBURGH LOCAL SECTION? 


Members of the Pittsburgh Local Section of the Society held a meeting on the even- 
ing of March 20 in the Auditorium of the Pittsburgh Section of the U. S. Bureau of 
Mines. ‘The address of the evening was given by Dr. Albert Sauver, Professor of Metal- 
lurgy of Harvard University. His subject was ““The Behavior of Steel under the Action 
of Heat.” 


DENVER NOW IN SUMMER MEETING SCHEDULE 


Attractive Addition Daily increasing interest in the plans for the Summer 
Made to Itinerary Meeting tour to the western coast of the United States is be- 

ing manifested by the members of the AMERICAN CERAMIC 
Society. The latest announcement that Denver will be visited on the return trip 


11T,. C. Hewitt, Secretary. 
2H. G. Schurecht, Secretary. 


a 
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with the Denver ceramists as cordial hosts has been greeted with enthusiasm. This 
latest addition to the itinerary has been made with no additional railroad fare. 

The ceramic party will leave Los Angeles for Grand Canyon and after a visit there 
will go directly to Denver for plant and social visits. 

The itinerary for the four weeks’ trip is as follows: 


eee CAO tame oe hs ee ee ee July 21 

Se ee A ow. 4 ae A on ele ee ek July 25 

Rte PR eee ee ee ee July 26-28 
OPES ack Bn Ae rr July 30 

RE CO ee ey Sok eee Da oe July 31—August 2 
“SET ) EL WE WI Se UR a August 4, 5 and 6 
Votes FW Gla SS) a Eg ee ee August 7, 8 and 9 
Wranee ayo. fe. Ree Aer eis fe August 10 
URS. oo LR a er August 13 


Chairman Ortman of the Western Committee sends enthusiastic accounts of the 
plans being perfected for the comfort and enjoyment of the visiting ceramists and - their 
families. 

Members are requested to send in their names for reservations to the Office of the 
Secretary, Lord Hall, O. S. U., Columbus, Ohio, on or before June 1, 1924. 


OFFICERS OF THE GLASS DIVISION 


GO Barton, -G. E. Barton, elected chairman of the Glass Division 
Chairman of Glass at the Atlantic City Meeting, was born at Worthington, 
Division Mass., May 9, 1871, of old New England stock. He received 

the degree of B.S. from the. Worcester Polytechnic Institute 
in 1891, and M.S. from George Washington University in 1895. He was assistant Chem- 
ist at the Naval Torpedo Station, Newport, R. I., 1891-92, Chemist to The Aetna 
Powder Co., Aetna, Indiana, 1892-94; and private as- 
sistant to Dr. Charles E. Munroe, the explosives ex- 
pert, 1894-96. 

From 1896 to the present he has been the chief 
scientific advisor of Whitall Tatum Company. ‘This 
concern made and marketed the first American 
borosilicate glass, for other than optical purposes, as 
“Nonsol”’ Chemical Ware in 1902. 

He is a member of the AMERICAN CERAMIC 
Society, The American Chemical Society, The Society 
of Chemical Industry (London), The Societe de Chemie 
Industrielle (Paris), The American Institute of Cheniical 
Engineers, The Society of Glass Technology (England), 
and a fellow in The American Association for the 
Advancement of Science. 

In the American Chemical Society, he served on G. EH. BARTON 
the Committee on ‘“‘Graduated Chemical Glassware” 
which convinced that organization of the necessity of a Bureau of Standards and 
which was active in obtaining the passage by Congress of the Bill creating the 
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same. Correspondence which he had with President Hillebrand of the same 
Society in 1906 led to the appointment of a committee of which he was a member 
on the relation of industrial chemists to the Society. The work of this group led to the 
publication of Chemical Abstracts in 1907, and of The 
Journal of Industrial and Engineering Chemistry in 
1909. He also has served the same organization as 
Associate Editor of The Journal of Industrial and 
Engineering Chemistry, Assistant Editor of Chemical 
Abstracts during its entire existence, Councillor from 
1908 to the present, and Chairman of the Philadelphia 
Section in 1921. 
Alfred N. Finn, Born and Soe in 
Newly Elected Denver, Colo. Graduate of 
the University of Denver, 
A.B. (1906), A.M. (1909), having specialized in 
chemistry, mathematics and physics. Instructor in 
Chemistry, University of Denver, until appointment at 
Bureau of Standards in 1911. After eight years in 
ALFRED N. FINN chemical testing of structural materials, he resigned 
to enter the Research Department of the Hydraulic 
Steel Co., Cleveland, Ohio. TR einstated at Bureau of Standards in 1920 in his present 
position in the Glass Section. He isa member of the American Chemical Society, 1912, 
American Society for Testing Materials in 1918, AMERICAN CERAMIC SOCIETY, 1922, and 
the Optical Society of America, 1923. 
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SOCIETY OF GLASS TECHNOLOGY MEETINGS 


The February meeting of the Society of Glass Technology was held in Sheffield on 
Februarv 20. In the morning there was an exhibition and demonstration of modern 
pyrometers at the Department of Glass Technology of the University. The following 
firms exhibited: 


1. ‘The Bowen Instrument Co., Ltd. 

2. The Cambridge & Paul Instrument Co., Ltd. 
3. ‘The Foster Instrument Co. 

4. ‘The Optical Pyrometer Syndicate. 


Messrs. Booth & Miller also demonstrated their New Temperature Controller. 


On 


At the afternoon session the subject under discussion was ‘“The Use of Pyrometers 
in Glass Works.’’ Five papers were presented. 
I. “The Use of The value of pyrometric equipment in a glass factory 


Pyrometers in Glass depends essentially on three factors :— 
Works,” by E. a 1. The reliability of the pyrometer itself, particularly 
Co ad-Pryor the clock-work; 
2. The skill which is expended on its maintenance; and 
3. The attitude with which the management, foremen and furnace operators re- 
gard the pyrometer. 
Of these three the last was regarded as the most important. The pyrometer in 
no way displaced the trained eye; its real function was to supply further information 
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in order that a highly skilled operator might be able to get more out of his plant than had 
hitherto been possible. 

The range of temperatures to be measured could conveniently be subdivided into 
3 groups. 


1. The range 0° to 700°C, covering leers, stack temperature, producer gas, etc. 
2. From 700° to 1200°C, regenerator temperature, pot work, and 
3. Above 1200°C, the temperature of the melting furnaces. 


In the first group the thermocouple was the most convenient instrument to use. 
Some sort of a portable thermocouple should be part of every works equipment: A 
convenient couple for low temperature work was iron-constantan: the wire to be about 
22 gauge. 

In the high temperature ranges an optical or total radiation pyrometer was, as a 
rule, the most convenient. The tank furnace might be subdivided into 3 zones: the 
melting zone, the plaining zone, and the refining end. Two permanent pyrometers 
should be used on each furnace, one on the refining and the other sighting through a 
hole in the end wall at the melting end of the furnace. The use of couples embedded 
in the wall of the tank or in the crown caused probably more trouble than they were 
worth. 

The optical or radiation pyrometer if used with discretion, was the most reliable 
and the most easily applied. The author’s experience was that the optical instruments 
gave less variable readings than did the radiation instruments. The all important fac- 
tor with any installation was the training of the staff and operators to use the instru- 
ments with intelligence as an aid to the maximum efficiency in furnace manipulation. 
A bibliography was added to the paper. 

In the strictest sense of the term there was probably no 
Temperature absolutely accurate method existing for constantly deter- 
Measurements in mining glass house temperatures. We could only approach 
Glass Works, by this desirable aim by refinements of installation and careful 
W. M. Clark maintenance, and this meant both equipment and main- 

tenance expense. Therefore, in considering the subject 
of a pyrometer installation the glass manufacturer must balance the factors of what his 
demands for accuracy will be worth against the initial and operating costs of various 
systems. It is always advisable to install both the indicating and recording type of 
instrument, side by side. 

Experience at a number of modern well laid out plants showed that pyrometric 
measurements were reflected in the costs sheets. The morale of the furnace men was 
improved by eliminating the human errors of judgment in guessing at temperatures and 
cost per unit of output decreased. With improvements in pyrometric equipment the 
tendency was for their more extensive use around glass works. ‘The depreciation on 
such equipment was not excessive, about ten per cent per annum being a fair amount, 
judging from successful installations and as improvements came along they could be 
incorporated into the system, replacing features which became obsolete and thus keep- 
ing the installation up to date. A well-planned system would reduce overall costs in a 
year more than sufficient to pay for the investment and often would leave several times 
this amount if used intelligently. 

The most forceful argument for the adoption of pyrometer control in a glass works 
was on the score of economic savings but the information, thereby made available to 
the management and staff, was also important in showing each man a tangible effect 
of his operation on the thermal conditions. The producer man saw that good gas was 
necessary to maintain temperature, the furnace man saw the result of proper draft 


II. Continuous High 
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regulation, the foreman of the finishing department could be satisfied whether the ware 
was being properly annealed and the whole schedule of production was benefited. 
III. Recent Advances One difficulty in connection with disappearing filament 
in the D esign of pyrometers was to get two lamps which would be inter- 
Temperature changeable. Methods for overcoming this difficulty were 
Measuring indicated. The speaker then said how greatly he had been 
Instruments, Etc., by impressed with what he had seen recently in the United States 
R. W. Whipple in the matter of automatic temperature control. He under- 
stood considerable work was being done in this connection 
in glass works and referred to the works of Messrs. Keuffel & ‘Esser when leer tempera- 
tures were controlled from 200°C to 600°C. For every kind of glassware a special 
cooling curve was followed. In the United Kingdom automatic temperature control 
was being developed. The main principle in such control was a galvanometer needle 
which was deflected by some method. Lantern slides were then exhibited showing 
various forms of controller, including (1) Brown, (2) Bristol, (8) C. Engelhard, (4) Leeds 
& Northrup, (5) Cambridge, (6) Barr, (7) Althorpe. It should be possible to control 
leer temperatures by some such automatic control apparatus, and so to lessen the 
worries of the works manager. 
IV. Practical Both optical and total radiation instruments were cali- 
Applications of brated for what was known as “black body”’ condition and 
Pyrometers to Glass when used on hot bodies which were not technically 
Works, by Clk _known as “black bodies,’’ the reading would be in error 
by an amount which varied with the actual condition. An 
ordinary large glass melting tank was by no means a “‘black 
body.” ‘The author suggested that luminous gas flames might have the power of se- 
lective emission, that is, they radiated a light which was not in proportion to their 
temperature, but might be of an intensity which would correspond to the brightness of 
a solid hot body at a much higher temperature. Considering a surface of molten glass 
viewed obliquely in a furnace that did not realize “black body” conditions, it obviously 
had a considerable reflecting power, but he found that its reflecting power as experienced 
in measuring with a total radiation pyrometer was relatively much less than the un- 
oxidized surface of molten metal. Further consideration showed that this was reason- 
able because there was some considerable transparency in the glass so that it would ac- 
tually emit a greater proportion of the heat from inside. ‘Thus it was actually found that 
molten glass approached more nearly to a true “black body” than unoxidized molten 
metal. 
V. Reflections on Economy in fuel consumption, long life of furnaces or 
Pyrometer D esign, other heating devices employed, elimination of waste of 
by W. Bowen raw materials and of irreparable losses of finished products 
all depend upon the raising of the heat-treated materials to 
no less, and no more, than the requisite temperatures. The value of pyrometers to 
such heat-treatment problems was now too well recognized to need discussion. A few 
of the standards which a good pyrometer should fulfill were as follows: (a) Simplicity 
of design and operation, (b) Robustness and freedom from liability to breakdown 
under shock or accident, (c) Flexibility of apparatus to meet the practical conditions, 
(d) ong and stable life of pyrometer, (¢) Speedy response to temperature changes, 
(f) Automatic action, (g) Accuracy. These standards were then discussed with refer- 
ence to the new “‘Pyro”’ radiation pyrometer, an instrument compact in shape, extremely 
portable and simple in operation. 
The January Meeting.—A meeting of the Society of Glass Technology was held 
in the College of Technology, Manchester, on Wednesday, January 16, 1924, the Pres- 
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ident, W. EF. S. Turner, being in the chair. A paper by the president on “Specifications 
for Glass” formed the basis of an interesting discussion. J. H. Steele directed atten- 
tion to a circular which he had received in which the use of glass for food containers was 
attacked. It was further stated that glass splinters were a possible cause of appendicitis 
and cancer. E. A. Coad-Pryor suggested the desirability of having some open pre- 
liminary specifications based upon durability alone. What was needed was some simple 
test which could be easily applied in the works. Fuller specifications could be made as 
experience accrued. Professor Turner in the course of his reply said that his attention 
had already been directed to the circular to which Mr. Steele referred. As the matter 
was one of some importance to the glass industry he had felt constrained to consult some 
of the leading pathological and surgical experts in this country and to obtain their views 
on the subject. The answers which he had received very definitely refuted the charge 
that glass splinters was a cause of either appendicitis or cancer. 

The next paper considered was entitled ‘‘The Production of Colorless Glass in Tank 
Furnaces, with Special Reference to the Use of Selenium” by A. Cousen, and W. FE. S. 
Turner. Mr. Cousen summarized previous work done by the authors on this subject 
and gave the results of their latest experiments. Some types of commercial glass, in- 
cluding modern colorless glass jars, began to turn yellow when exposed for some time to 
light. This happened when stacks of jars were kept for a time in the open yards of glass 
factories. It was now shown that glasses which had been decolorized by selenium, 
together with arsenic showed this yellowing effect on exposure to sunlight. On the 
other hand, glasses which were originally yellow, due to the presence of selenium without 
arsenic, became bleached by sunlight. It had previously been observed that the yellow 
selenium glasses when reheated to temperatures of 500° to 600°C became distinctly 
deeper in color, the maximum deepening being reached at a temperature of about 550°. 
When, however, a number of pink glasses such as are obtained by melting batches con- 
taining selenium along with arsenious oxide or sodium nitrate are reheated at the same 
temperatures, distinct loss of color occurs. This loss is slow at 525° but is very appre- 
ciable even after an hour at 575°, the upper annealing temperature of the glass itself. 
Such a color change would be obtained in a leer when the pink glasses were being 
annealed, and would call for careful regulation of the temperature during the pro- 
cess. 

A paper emanating from the Department of Glass Technology of the University 
of Sheffield and entitled ‘Further Contribution to the Study of the Effect of Alumina 
in Glass,”’ was taken as read. 


COLONEL PRATT IN NEW WORK 


At the meeting of the State Geological Board, held in Raleigh, February 1, Colonel 
Joseph Hyde Pratt, who is ex officio Director of the State Geological and Economic 
Survey, tendered his resignation as State Geologist, a position he has held since 
1906. 

Colonel Pratt is now actively engaged in his new work as President of Western 
North Carolina, Inc., an inter-county association whose purpose, as its name indicates, 
is the advertisement and general development of the resources and material and social 
possibilities of the rapidly prospering mountain section of the State. 

The new director is Brent S. Drane, civil engineer of Charlotte, N. Car. 
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CZECHOSLOVAK CERAMIC SOCIETY 


By RupouF Barta! 

Czechoslovakia has 
long stood in need of a 
scientific center in 
ceramics. This country 
abounds in first class raw materials and her ceramic 
industry is on a high level. Therefore, on December 
11 the ceramic engineers founded in Praha, the 
Czechoslovak Ceramic Society. It is the fifth cor- 
poration of this kind in the whole world, and the 
second on the Continent of Europe. The Society 
is organized after the American model. The mem- 
bership for foreigners is Ké 50, for a Society K¢ 500. 


New Ceramic 
Society, Organized 
in December, 1923 


ociety in Praha. 


4 
WwW 





Dr. FRANK FISCHER, 
The first president of the 
Czechoslovak Ceramic 
Society. 


The Journal of the Society will appear oc- 
casionally. As three of the ceramic societies use 
the English language, our Journal will contain 
English abstracts. 

Up to this time the work of our ceramists has 
not been known abroad, as most of our works have 
been written in the Czech language, which is not 
much known abroad. 

Foreign countries have heard of us through 
foreign newspapers, and therefore we were supposed 
to belong to other nations. The interest for this 
new society is very great throughout Central Europe. 

The first elected president is Frank Fischer, 
one of the most distinguished workers. 

The Czechoslovak ceramists would be pleased 
to enter into scientific connections with the 
Americans. 


The first meeting of the Czechoslovak Ceramic 





1 Secretary of the Czechoslovak Ceramic Society. 
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RESEARCH FELLOWSHIPS 


At the College of The College of Mines of the University of Washington 
Mines, University of offers five fellowships for research in Mining, Metallurgy, 
Washington and the and Ceramics in coéperative work with the Bureau of Mines. 


Northwest The fellowships are open to graduates of universities and tech- 
Experiment Station, nical schools who are properly qualified to undertake research 
U. S. Bureau of investigations. The value of each fellowship is $810 per year 


Mines, 1924-1925 of twelve months, beginning July Ist. Fellowship holders 
pay the usual tuition and partial laboratory fees; they 
register as graduate students and become candidates for the degree of Master of Science 
in Mining Engineering, or in Metallurgy, or in Ceramics, unless an equivalent degree 
has previously been earned. 

The purpose of these fellowships is to undertake the solution of various problems 
being studied by the United States Bureau of Mines that are of especial importance to 
the State of Washington, the Pacific Northwest, and Alaska. ‘The investigations con- 
sist principally of laboratory work directed largely by the Bureau’s technologists. 
For the year 1924-1925 the following subjects have been selected for investigation: 

(1) Beneficiation of coal, especially coal washing. 

(2) Electrometallurgy. Iron and steel problems. Super-refractories. 

(3) Ceramics. Super-refractories, whiteware bodies, and other problems. 

For information write to Dean Milnor Roberts, College of Mines, University of 
Washington, Seattle, Washington. 


BUREAU OF STANDARDS 


Exhibit of The Bureau of Standards at Washington, D. C., is sending 
Ceramic Ware t6 the various manufacturers of vitrified and semi-vitrified 

ware, enamelers, manufacturers of zlass, art pottery concerns, 
and in fact to the manufacturers of every variety of ceramic ware, a form letter re- 
questing that they submit a few samples of their product which is either intricate in 
shape or has some artistic value. 

These samples are to be placed on permanent exhibit. Such an exhibit will be of 
benefit to every one concerned since it will bring before the many visitors to the Bureau 
the products of the American ceramic industry. The Bureau has gone to considerable 
trouble to prepare an adequate case for these exhibits and is making every endeayor to 
present them in such a way that they will appeal to the popular eye. 

“Cut-Offs” for Glass For some time the Bureau has been investigating the 
Bottle Machines material used for ‘‘cut-offs’’ which are employed to control 

the flow of glass in automatic bottle machines. Ten shapes 
were made up during the past month, using two bodies which have been found to be re- 
sistant to glass attack and spalling. It has been thought that casting instead of press- 
ing would eliminate some of the trouble now experienced in the industry through the 
failure of these ‘‘cut-offs.”’ 

Judging from the raw batch of bodies sent in by manufacturers, a change in body 
will be necessary if casting is to replace pressing, as the present one is too deficient 
in plastic clay and probably contains too much impurity to cast successfully. 
Compressive Ten sand-lime brick walls and 12 wallettes were tested 
Strength of Sand- in the 10,000,000 Ib. vertical machine during the month. 
Lime Brick Walls Half of these were built with cement-lime mortar and half 

with lime mortar. ‘The tests showed the former to be more 
than twice as strong and roughly about ten times as stiff as those built with lime mortar. 
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The latter walls, however, showed a compressive strength of about 300 lb. per sq. in., 
which means that under its own weight such a wall would have to be 350 feet high be- 
fore it would crush at the bottom. 

Judging from the opinions of various engineers and others who have witnessed these 
tests, the results, covering as they do unusually large wall specimens, will furnish very 
valuable data for use in future construction. 


BUREAU OF MINES NOTES 


A number of operators of refractory kilns have asked the 
Department of the Interior to detail engineers of the Bureau 


Refractory 
Kiln Survey 


in view of determining whether it is likely that a saving in fuel could be effected by a 
service similar to that rendered to the refractories manufacturers by the Bureau last 
year. This work will be in codperation with the Refractories Manufacturers Association. 
Burning Problems Important fuel economies in the operation of industrial 
of Industrial Kilns kilns manufacturing brick, tile and other heavy clay products 
have been made possible as the result of astudy of the burning 
problems of such kilns, made by the Department of the Interior in codéperation with the 
Four Heavy Clay Products Associations. In the course of the investigation, engineers 
of the Bureau of Mines, traveling on a specially-equipped laboratory car, conducted 
studies of actual firing conditions at typical plants producing common brick, face 
brick, paving brick, and hollow building tile. The practical demonstrations of the 
Bureau of Mines engineers resulted generally in a considerable reduction of time of 
burning, a material lessening in the amount of fuel consumed, and improvement in the 
quality of the manufactured product. The results of this jnvestigation have been in- 
corporated in a report on “‘The Burning Problems of Industrial Kilns,’’ published by 
the Four Heavy Clay Products Associations, composed jointly of The National Paving 
Brick Manufacturers Association, The Common Brick Manufacturers Association, 
The American Face Brick Association, and the Hollow Building Tile Association. 
Utilization of The anhydrous form of gypsum, which occurs in large 
Anhydrite quantities in some mines, is difficult to utilize. In the hope 
of obtaining information which may lead to a more efficient 
utilization of such types of gypsum, a study of the chemical and physical properties of 
the whole series of calcium sulphates has been undertaken by the Department of the 
Interior at the Non-Metallic Minerals Station of the Bureau of Mines, New Brunswick, 
N. J. The bureau will attempt to determine (1) the stability of gypsum and anhydrite 
in their relation to gypsum ore reserves and (2) the properties of anhydrite in their re- 
lation to better utilization. A preliminary study has been made of physical-chemical 
work that has already been accomplished, bearing on this subject. Samples of anhydrite 
and gypsum have been obtained from gypsum mines. 
Refractories for the Last month a sample of fused zirconium oxide was ob- 
Melting of Platinum tained from a company which is developing the production 
: of fused zirconia on a commercial scale. Small crucibles of 
this fused zirconia have been made in the laboratory without an added oxide bonding 
material and with additions of 20% thoria or 15% aluminum. Very promising results 
have been obtained since several of the crucibles have satisfactorily withstood very sud- 
den and uneven heating in the oxyacetylene flame and even quenching in water from 
temperatures as high as 1700° or 1800°C. Actual melting tests with platinum will be 
carried out in the induction furnace as soon as possible. 


of Mines to look over their burning conditions with the idea . 
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REQUEST FOR UNPUBLISHED DATA 


The Editorial Board of International Critical Tables will appreciate receiving from 
scientific investigators any numerical data which they are able and willing to furnish, 
which have not been published prior to January 1, 1924. All data are desired which 
characterize the behavior of any definite material, substance or system. For the pur- 
pose of this request, such data will be divided into two classes, as follows: Class i 
data which constitute the only information of the kind available; Class II, data which, 
in the opinion of the investigator, substantiate, extend or improve upon existing in- 
formation of the same kind. 

In connection with data belonging to both classes, the following information should 
be given: (a) an exact definition of the material, substance, or system to which the data 
apply; (b) the investigator’s estimate of the accuracy of the values; (c) the name of 
the investigator or investigators responsible for the measurements; (d) the laboratory 
in which the investigations were carried out; (e) a brief statement of the experimental 
method used; (f) an exact statement of the units in which the data are expressed; and 
(g) any other supplementary information necessary for the complete characterization 
of the data. 

For data belonging to class II, such additional data should be furnished as will 
enable the expert in charge of this class of data to critically evaluate the new in com- 
parison with the older data. Manuscript or corrected page proofs should be furnished 
where possible. 

_ Any data belonging to class I received prior to January 1, 1925, and any data be- 
longing to class II received before July 1, 1924, will be in time for inclusion in ‘‘Inter- 
national Critical Tables,’ and the source of all data so included will be indicated by 
“Private Communication from,” etc., or in such other manner as the author may prefer, 
unless a literature reference becomes available before going to press. Data deter- 
mined by members of the staff of a research laboratory should be forwarded through 
the Director of the laboratory. All data should be sent to ‘‘International Critical 
Tables,” National Research Council, Washington, D. C. 


ELECTRIC FURNACE REFRACTORIES 


The American Electrochemical Society will have a round table discussion of 
electric furnace refractories in New York City, April 24. They desire that as many 
as are interested shall attend. Dr. M. lL. Hartman of Carborundum Co., Niagara 
Falls is in charge. 


CALENDAR OF CONVENTIONS 
Organization Date Place 
AMERICAN CERAMIC SOCIETY July 21— Aug. 1924 ‘Trip to Pacific Coast 
(Summer Meeting) 
AMERICAN CERAMIC SOCIETY Feb. 16-21, 1925 Columbus, Ohio 
(Annual Meeting) 
American Electrochemical Society April 24 New York City 
Am. Foundrymen’s Assn. Oct., 1924 
Am. Gas Assn., Inc. Oct., 1924 
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Organization Date - Place 
Am. Iron and Steel Institute May 23, 1924 New York 
Am. Zinc Institute, Inc. Apr. 28-29, 1924 St. Louis, Mo. 
Assn. of Scientific Apparatus Makers 


or-U. SA; Apr. 25-26, 1924 Washington, D. C. 
: Bureau of Standards 
British Assn. for the Advancement of 


Science Aug. 6-13, 1924 Toronto, Canada 
Chamber of Commerce of the U.S.A. May 6-8, 1924 Cleveland, Ohio 
Chemical Equipment Assn. Sept., 1924 
Eastern Clay Products Assn. Apr., 1924 
Eastern Paving Brick Mfrs. Assn. Dec. 9, 1924 New York (?) 
Glass Container Assn. of Amer. Apr. 25, 1924 Atlantic City 
Glazed and Fancy Paper Mfrs. Assn. WK. of Apr. 7, 1924 New York 
Manufacturing Chemists’ Assn. June, 1924 New York 
Natl. Assn. of Mfrs. of U. S. A. May 19-21, 1924 New York 
Natl. Assn. of Stove Mfrs. May 14-15, 1924 New York, Hotel Astor 
Natl. Bottle Mfrs. Assn. Last Wk. Apr., 1924 Atlantic City 
Natl. Glass Distributor’s Assn. Dec., 1924 Pittsburgh 
Natl. Ornamental Glass Mfrs. Assn. of 

U.S. and Canada June 24-26, 1924 New York 
Natl. Paving Brick Mfrs. Assn. Dec., 1924 
Penna. Gas Assn. April, 1924 Atlantic City 
Society of Promotion Engineering Edu- 

cation July, 1924 Boulder, Colo. 
Stoker Mfrs. Assn. May or June, 1924 
U. S. Potters Assn. Dec., 1924 Washington, D. C. (?) 
Western Glass and Pottery Assn. June 15, 1924 Pittsburgh 


Western Society of Engineers June 4, 1924 Chicago 
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EDITORIAL 


COORDINATING RESEARCH AND TECHNICAL INFORMATION 
WITH PLANT CONTROL! 


By J. A. JEFFERY 


Introduction 


No industry can expect to enjoy prosperity and maintain supremacy over 
a period of years that depends on patents or secret formulae.” A wide awake 
competitor with research facilities will discover new and better ways of 
accomplishing the same results within a more or less limited period. A 
manufacturing enterprise must advance scientifically, but this cannot be 
accomplished without proper organization and equipment. 

As a nation we are restless and ever anxious to work out new methods, 
in fact it is almost a national vice to discard the old and experiment with 
new ideas and devices. ‘To a great degree our patent laws are responsible 
for this situation as they encourage inventions through profits that are 
expected to accrue from the monopoly they intended to create over a 
period of years; but there is a deeper instinct involved, that of industrial 
progress which is born in us. 

It is unfortunate that we are so prone to take short cuts instead of 
methodically searching the literature that is so abundantly available. 


1 Presented at the Atlantic City Meeting, Feb., 1924. (General Session.) 
2 Italic is by the editor. 
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One of the saddest things we can imagine ts to find a man laboring for months, 
or years, over a problem that has been worked out long before his time and 
which even a limited survey of text would have disclosed to him. ‘The average 
man seems possessed with the thought 
that a clever idea he may have con- 
ceived is new and worthy of protection 
through patents, and it is to be re- 
gretted that so many Patent Attorneys 
encourage such clients and that the 
Patent Office in. turn issues such an 
endless chain of worthless patents. 
However, this difficulty is not confined 
to the individual, for many industrial 
organizations are spending great sums 
of money and valuable time in just 
such useless efforts through lack of a 
suitable research and _ engineering 
organization. 

It is well to lay special stress on the 
fact that pure Research cannot be well 
conducted 1n a manufacturing enterprise 
by a single individual. As a rule the 
results of this work would be almost useless to the business itself owing 
to the fact that a man mentally equipped to delve deep into nature’s 
secrets, rarely has the engineering genius to put his discovery into workable 
form. ‘Therefore, we should have in 
addition to the scientist or research 
worker, an engineering force capable 
of working out the practical application 
of the discovery or invention. 





Fic. 1.—Ceramic laboratory. Pre- 
liminary tests are made here on all raw 
materials before accepting them. 


Research Organization 


In coérdinating the research with 
production it is essential to have the 
organization so arranged, that codpera- 
tion is maintained. ‘here must be 
someone in the personnel who is ex- Fic. 2.—Chemical laboratory. All 
perienced in both the production and materials are analyzed at intervals. 

; Every carload of some materials is ana- 
experimental work to such an extent ft | 
that success will result when experi- 
ments finally become production problems. Here is one place par- 
ticularly where a special department, such a one as our Process Labora- 
tory which will be described later, plays an important part. 





EDITORIAL 143 


A well-planned research division in any industry includes first of all 
of course an efficient well trained personnel, whose activities are guided 
by a research director who must be a man of broad training and experience. 
And for successful research and plant control the necessary laboratories 
and departments must be available, and in our work we have found the 
following to be indispensable: 


1—Ceramic Laboratory 6—Petrographic Laboratory 
2—Chemical Laboratory 7—Library 

3—HElectrical Laboratory 8—Record and File Clerk 
4—Mechanical Laboratory © 9—Legal Department 


5—Testing Laboratory 


Conditions which arise in coordinating research and technical informa- 
tion with plant control are so numerous that it is very difficult to cover 
the entire field in a general way. Bearing this in mind it is the writer’s 





Fic. 3.—Electrical laboratory. Equipped for testing spark 
plugs, calibration of thermocouples and building of small elec- 
trical equipment if special. 


opinion that he can accomplish more by presenting the details which have 
arisen in a ceramic plant. ‘This is particularly so in this case as it is the 
ceramic industry that we desire to deal with. 


Routing of the Work 


All ideas, conceptions, or requests for information originating in the 
factory or within the Research Division itself, must be referred to the 
Director and by him assigned to the laboratory or individual best equipped 
to handle this problem. 
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Quite frequently the problem is so complex that 
several divisions must be called upon to solve certain 
parts of it, for instance—quite frequently it is dis- 
covered through the Sales Organization that a competitor has developed 
some radical improvement. Let us suppose this to be a porcelain article 
that is subject to tensile stresses. How then should this be handled? 

Experience has long since taught us that the 
microscope should be first employed and a careful 
examination made to disclose any new mineral that » 
might have been used in the body, as well as to 
indicate the character of the porcelain as to grain fineness; degree of solu- 
tion of the silicates such as quartz; the quantity and character of the 
crystal development; and the probable temperature of burning. 


ORIGIN OF THE 
PROBLEMS 


‘THROUGH THE 
RESEARCH 
LABORATORIES 





Fic. 4.—Mechanical laboratory. Many special machines 
and instruments are made here. 


The Petrographer would then report his findings to the Director, and 
in turn the Chemical Laboratory would be called upon to make a complete 
analysis; then from its results, the Ceramic Laboratory would be called 
upon to reproduce the body or porcelain of like character and improve 
upon it if possible. 

Obviously, if the porcelain is to be fabricated in the form of an insulator 
we must now call upon the Mechanical and Electrical Laboratories to 
make tensile and shock tests on the finished article, as well as to establish 
the electrical values at atmospheric and elevated temperatures. 

In an industry of considerable magnitude it is evident that a large staff 
is necessary to carry on consistent research and at the same time take care 
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of manufacturing problems as they arise. As a matter of fact if a highly 
specialized product is made, not only careful physical tests of raw materials 
are necessary but accurate chemical analysis of nearly all raw materials 
is absolutely essential. Not less than two men should be steadily em- 
ployed in the work of checking raw materials. 

Let us now assume that it is desirable to put a 
new body or formula into production. At first 
thought this seems a simple matter, but it frequently 
takes at least a year to iron out many of the problems that arise when we 
attempt operations on a large scale. In our industry a multiplicity of 
troubles arise from the complex nature and properties of the matter we 
know as clay and the peculiar reactions that take place in burning. 


‘THE PROCESS 
LABORATORY 





Fig. 5.—Testing laboratory. All plant control tests on pro- 
duction ware are made here, such as impact, thermal shock, 
electrical resistivity at increased temperatures and the like. 


The difficulties involved in introducing a new body into full production 
in the factory led us to equip what is known asa Process [aboratory, the 
function of which is to prepare and fabricate the new composition on a 
small production scale. As a matter of fact this laboratory is a small yet 
complete manufacturing plant itself, equipped with full-sized units which 
are exact duplicates of the factory equipment including mills, pugs, form- 
ing machines, glazing machines, kilns, etc. Obviously the new body can 
be then produced in considerable quantity over a period of time sufficient 
to permit accurate study of its behavior and the effect of different lots 
of material, as well as its behavior over the full range of burning tempera- 
tures. 
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During this period accurate records are kept of the speed of operation 
and the percentage of good ware produced, as well as average mechanical 
and electrical values. If possible, the body is adjusted to give the same 
shrinkage as the body in production in the factory. If this is not possible, 





Fic. 6a.—Process laboratory slip house containing six-foot 
pebble mill, blunger, lawn, magnetic separator, filter presses, 
(Slee. 





Fic. 6b.—Process laboratory slip house containing thirty-inch 
pebble mill and other necessary equipment of proportionate 
size. 


then all dimensions are accurately worked out so that the equipment can 
be altered to conform to the new shrinkages. 

In the usual order of events radical composition changes are not fre- 
quently necessary and the continuous employment of a trained Process 
Laboratory force would not be warranted. However, there is another 
and more important function performed by this department. 
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FUNCTION OF 
PROCESS 
LABORATORY IN 
QUALITY CONTROL 


In the manufacturing of a highly specialized 
product it is essential to rigidly control the proper- 
ties of the porcelain body and this is best accom- 
plished by preparing the body in 40,000 Ib. 
dry-weight batches which are stored in separate 


masses after weighing, milling, and filterpressing. Within a day or so 
aiter the body has reached the aging cellar a few hundred pounds is 





Fic. 7.—Process laboratory containing one full production 
size pug mill for blanks and one-half size. 


withdrawn and taken to the Process Laboratory where it is pugged, dried, 
formed, glazed and placed in specially marked saggers which are burned 
through the tunnel kiln, then returned to the Process Laboratory for final 


inspection and tests. If this lot of 
porcelains passes all standard tests, the 
40,000 lb. batch from which they were 
made is released to the Production 
Division; but close check is advisable 
and if practical, each batch should be 
traced through the Production Division 
and at least one piece of the finished 
product, and more if the article manu- 
factured is small, should be selected 
from each kiln car or sagger and sub- 
jected to final tests. ‘The final tests 
should in no case be trusted to the 





Fic. 8.—Process laboratory. Turning 
department equipped with six standard 
sized machines and independent means 
for catching the body dust. 


Production Division, for as a rule the latter is only seriously concerned 
with quantity and can hardly be expected to watch the quality. 
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Importance of Patent Protection 


One of the most important responsibilities of the Director of Research 
in a modern industry is to protect the work of his division through patents. 





Fic. 9.—Processlaboratory. Auto- 
matic glaze spraying machine. One 
operator puts the unglazed green cores 
on the revolving spindles. These pass 
by the atomizers and are coated with 
glaze, removed by the other operators 
and placed in saggers. 


Too much emphasis cannot be placed 
on the necessity of great care in select- 
ing proper legal advice. A Patent 
Attorney should preferably be selected 
who has had not only a wide experience 
but one who has specialized in the 
particular industry with which we are 
concerned. ‘To be competent to handle 
the legal end of such an industry as ours, 
he should have a fair knowledge of engi- 
neering and chemistry and must famil- 
iarize himself with much of the ceramic 
literature and foreign patent art. 

If proper steps are not taken to pro- 
tect inventions that originate in the 
Research Division or that are worked 
out from suggestions from the factory, it 
would be difficult to show that any 


results have accrued from the activities of this department. 





Fic. 10.—Process laboratory kilns. One will hold 1200 
cores, the other half that amount. Ordinarily all tests are 
put through the production kilns. 
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Secured Assurance of Benefit from Acquired Knowledge 
of Employees 


As a rule the men who are employed to carry on the work in the Research 
Laboratory are selected for their particular ability or education. Generally 
they take the position expecting to seek a better one after having had 
the benefit of practical training and experience. 
The realization of this often is a severe disappoint- 
ment to the employer, but on the other hand the 
type of man that is valuable in research work and 
to his department is almost certain to be ambi- 
tious and restless for further experience or ad- 
vancement. Obviously, then the benefit of their 
work would be lost were they to leave the organi- 
zation to take a somewhat similar position with a 
competitor. It is easy to see how the results of 
much of their work would then pass directly into : 

: ory dryer equipped with 
the hands of the new employer who is probably automatic control. 
provided with means and equipment to reap the 
benefit of their work to the detriment of the concern that had made their 
former activities possible. 





Fic. 11.—Process labora- 


Protection against Unfair Competition 


It is a well known fact that there are many manufacturers who do not 
hesitate to prey upon and pirate ideas that are the property of others, 
actually believing they have shown keen 
business ability in so doing. It is 
fortunate, however, that the courts now 
frown on such tactics and it is becoming 
less difficult to establish the fact of unfair 
competition or intent to defraud. Patents, 
however, are not our only protection and 
the possibility of even more adequate 
protection through design patents and 
trade marks should not be overlooked. 
Infringement of patents is sometimes 
difficult to establish, whereas, unfair com- 
petition or intent to defraud the public 1s 

Fic. 12.—Plant control tests. much more easily proven and in some in- 
The impact test is made by drop- stances the Post Office Department can 
Bee eee deunite distance. +2 called upon to punish the offender and 


onto the end of a porcelain core ‘ 
held ETE aint firm posi- thus protect both the manufacturer and 


tion. the public. 





150 EDITORIAL 


Before a man is employed or added to the staff 
of the Research or Engineering Division of a modern 
industry, the importance of protection should be 
explained to him and he should be required to sign 
a suitable and fair agreement to convey the title of all inventions to the 
Company that employed him, thereby saving both parties much annoyance 
and expense as well as endless argument, should a dispute ever arise. 
It is not pleasant to have legal actions 
arise from lack of a clear understanding 
of a man’s duties and the purpose of 
his employment. It is easy to assume 
that he is attached to the Research Divi- 
sion for the purpose of improving the 
product, and equally reasonable to assume 
that inventions thus created or conceived 
belong to the employer, but it is another 
thing to prove this if suitable documentary 
evidence is lacking. In the case of a dis- 
gruntled employee it is surprising how he 
will try to evade responsibility and claim 
that an invention or conception is his 
property and only shop rights belong to 
the employer. 

The writer sincerely believes that these 
relations should be thoroughly understood 
: and the agreement between the employer 

Fic. 13.—Plant control tests. The 224 laboratory worker be complete and 
heat test consists in suddenly expos- fair to both, otherwise distressing argu- 
ing the end of a cool porcelain to the ments are certain to arise resulting in a 
flame of ameeker burner and leaving direct loss to both parties, as cordial 
it there for 60 seconds. Allcondi- yelationship should continue to exist 
tions as to temperature, time, etc., 4°Y- 
aicncouea tetera after a man seeks a new position. From 

time to time an exchange of ideas 
may be of great benefit to both parties. 


PATENT RIGHTS 
OF EMPLOYER 
AND EMPLOYEE 





Duty of Research Director to Publish 


There is another angle that should receive serious consideration for the 
benefit of the industries at large. Until we have adequately organized 
and financed Research Bureaus that are supported by such industries as ours, 
I belteve tt to be the duty of the Director of Research in an industry to publish 
at proper intervals the results of research that cannot be considered an essential 
shop secret. ‘The publication of such matter through papers presented 
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effort covering the same field. 


follows: 
In the development of 18 and 19 cone bodies no small part of the 
problem was to find suitable kiln refractories and containers or saggers. 


Obviously, in this development 
many features were accomplished 
that will result in great economies 
in the 11-12-13 cone field, and the 
publication of such developments 
cannot injure the interests of in- 
vestigators. 


Less Secrecy and Greater Ex- 
change of Information 


In closing, the writer desires to 
plead for less secrecy and greater 
exchange of information and ideas. 
With a well organized research staff 
and modern laboratory equipment 
there is little protection possible 
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before the societies representative of the industry in question, makes this 
information available to others who might otherwise spend much time and 
A good example might be cited as 





Fic. 14.—Plant control tests. The hot di- 
electric test determines the electrical leakage 
of the porcelain at increased temperature as 
well as the temperature at which the final 
failure occurs. All conditions must be con- 


through secret formulae. 


stant and accurately controlled. 


With 


an experienced petrographer, a capable chemist, and a ceramic engineer 
any porcelain article now manufactured can be duplicated if desired, hence 





Fic. 15.—Plant control tests. 
Equipment built in our own 
laboratories and designed to de- 
termine thermal expansions up 
to 1100°C. 


there is little to be gained by secretive- 
ness. No fair-minded man can expect to 
receive information if he is not willing to re- 
ciprocate. 


Value of Broad Training 


The Schools and Colleges should encourage 
the young ceramic engineer to gain the 
broadest possible experience along other lines 
of engineering, particularly those applied in 
our ordinary manufacturing plants. There 
is an old saying that the most uncommon 
thing in the world is common sense, but we 
can truthfully state that men capable of as- 
suming the duties of Research Director or 
Plant Manager in the modern progressive 
ceramic industry are as scarce as the proverbial 
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“hen’s tooth.” There is a fine field for rapid advance with unusual 
monetary compensation for the men with wide practical engineering ex- 
perience and good knowledge of works control. 


THE CHAMPION PORCELAIN Co. 
Detroit, Micu. 
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ECONOMIC FACTORS THAT MAKE RESEARCH IN INDUSTRY 
IMPORTANT! 


By WILLIAM R. Marrson 


What I wish to bring to the members of the AMERICAN CERAMIC SOCIETY 
is the relationship of general business to research and also a few points as to 
just how we can tie up the ceramic industry to general business. ‘I‘he 
objects of this SociEty and the objects of the organization which I repre- 
sent are more or less the same; that is, you are all interested in the im- 
provement of industry and the improvement of business, and we, by our 
studies of economic conditions, wish to help business in a general way and 
industries in a specific way as far as we can. I first want to discuss a few 
general problems and then something of a more specific nature. 

American industry has developed to such an extent that an analysis of 
even surface conditions shows the importance of research in business. 
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Fundamental changes during the past five years have developed numerous 
economic factors that indicate that business is in that stage where re- 
search is of the utmost importance. 

Business is still experiencing the effects of those years of expansion and 
inflation, during and immediately after the war. Although many manu- 
facturers and business men feel that we are now back to normal, you will 
note numerous changes during the next few years that will be directly 
attributable to this inflationary period. 

Take, for example, the matter of commodity prices. Over a period of 
approximately 150 years, commodity prices have experienced three major 
periods of inflation and the same number of depressions (see Hig ol beerel tits 
interesting to note that the increases started from fifteen to twenty years 
before the peak was reached. Each peak price was reached shortly after 
a war. ‘Then followed a long period of commodity price decline usually 


1 Presented at the Atlantic City Meeting, Feb., 1924. (General Session.) 
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starting with a very decided reaction. We are all familiar with the trend 
of commodity prices since 1920. Although I do not mean to state that 
present business conditions are directly comparable to those following the 
Civil War, it is interesting to note that commodity prices have declined 
about the same amount since 1920 as they did during the corresponding 
length of time following the Civil War. Now, the indications are that 
the long pull trend of commodity prices is downward. Ofcourse, we shall 
note various fluctuations and an upward trend from time to time such as 
occurred during the winter and early part of 1928. Certain economists 
believe that we have reached a level which will be well maintained for some 
time to come. No matter which group is correct, the important point 
is that we are not facing a long trend rising commodity market. 

Such a situation as this means that certain methods of business which 
prevailed during the period from 1910 to 1919 will not be successful during 
the next four or five years. A rising commodity market favors the busi- 
ness man who is a speculator. A declining market favors the conservative 
man who studies business conditions and takes advantage of the general 
trend. 

The rising commodity market from 1900 to 1920 had the direct effect 
of stimulating industrial expansion. Furthermore, war demands were 
such that many of our major industries became over-expanded. ‘This 
factor, as you know, has seriously curtailed industrial building during the 
past four years. Although this handicap is being overcome in many lines, 
it is still a factor that must be considered in the industrial outlook. Prob- 
ably the shipbuilding industry is the outstanding example of this condition. 

This heavy capacity means that competition is unusually active. To 
meet this situation, manufacturers must keep their costs and prices low 
in order to maintain a good volume of sales. Without a doubt, the re- 
duction of costs demands effective research of a technical and economic 
nature. ‘The study of efficient distribution is still in its infancy and con- 

siderable research work must be done in this field by successful business 
men during the next few years. 

The cost of production in many lines has been steadily declining. In- 
tensive research work has been done in this field. ‘The cost of distribution 
on the other hand, has been steadily increasing. It is much easier to 
manufacture goods at the present time than it is to dispose of them. ‘The 
most successful manufacturer or distributor during the next few years 
will be the one who applies research work to his problem of distribution 
as well as the problem of production. In practically all industries, costs 
can be cut by better methods of distribution. 

The business outlook for the rest of this year also indicates that real 
intensive economic research will be necessary in order to maintain a reason- 

_ able amount of profit. We are now in what might be termed “‘a normal 
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§ zone of business.’ There is little probability that we shall experience any 
= radical fluctuations such as have been noted within the past five years. 
_ There are numerous bullish factors that might be mentioned which would 
: indicate that the outlook for business this year is especially good. ‘Trans- 


portation has been active and the railroads are in fairly good condition. 
Employment was heavy throughout the greater part of 1923, wages 
were high, and the spending power of the public is now good. The 1923 in- 
come of the farmers was better than in either of the two preceding years. 
Money rates are low. Building activity has been large and the indica- 
tions are that 1924 will be another fair building year. 

Offsetting these factors are certain bearish conditions. Expansion has 
been unusually rapid in many industries and the probability is that some 
of them will be forced to curtail production this year. Prices are still 
somewhat out of alignment. In many cases, goods are so high that buy- 
ing is very conservative, with no likelihood of an improvement until lower 
levels are reached. Furthermore, the foreign situation is of considerable 
importance, especially in such lines as the ceramic industries. The general 
outlook for individual industries depends on the extent to which those 
industries are affected by the economic factors just mentioned. 

Now just how do these general statements apply to the ceramic in- 
dustries? Just why is it necessary for manufacturers in these lines to pay 
particular attention to research work? In the first place, the general 
trend of the ceramic industries is comparable to the broad changes in 
business. A direct comparison of the total value of products of the vari- 
ous branches of the ceramic industries with the Babsonchart clearly shows 
the close relationship (see Fig. 2). This chart also shows that a further 
readjustment in business would undoubtedly mean further changes in 
the ceramic industries. Consequently, the manufacturers in these lines 
should first pay special attention to the trend of general business in esti- 
mating what is ahead for their business. 

On the basis that the long pull trend of commodity prices is downward, 
it is evident that ceramic manufacturers must study the methods of re- 
ducing costs or else have their profits reduced. In meeting this condition, 
these studies should develop along two main lines. In the first place, 
continued research should be made for improvement in manufacture. 
An analysis of these problems comes under the direction of the industrial 
engineer. In the second place, special attention should be paid to problems 
which are exterior to the immediate details of the business but which have 
a decided effect on the profits of the concern. ‘These include a study of 
ft general business conditions and the factors in general business which 
are directly applicable to the ceramic industries. The trend of demand, 
prices, competition within the industry, and competition with foreign 
manufacturers are all of extreme importance. 
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A study of demand in this industry shows that the trend should be more 
or less continually upward. ‘The products of the ceramic industries are 
of universal use and there is no reason why the total consumption should 
not increase at least as fast as the population. Certain lines which are 
directly used in building, of course, will follow the fluctuations in that 
industry. ‘The long pull trend, however, should be upward. Such yearly 
fluctuations as will occur in demand will probably be directly attributable 
to and comparable with the changes in general business. 

A detailed analysis of the industry shows that competition among do- 
mestic manufacturers is becoming especially keen. This industry has 
probably reached its saturation point and there is little doubt that capacity 
is more than necessary to supply a normal demand. Statistics for the 
clay products industry reported by the Census of Manufactures show that 
the number of concerns is tending to decrease. ‘Twenty years ago, there 
were 5,500 establishments reporting while the value of products was given 
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as $135,000,000. Each census year showed a decline so that in 1921 
there were 2,150 establishments reporting but the value of products had 
increased to over $278,500,000. The number of wage-workers has de- 
creased from 118,000 in 1904 to 97,000 in 1921. It is interesting to note 
that in 1909, there were approximately 133,000 workers in the industry. 
In 1919, there were only about 105,000. 

In the various branches of the industry, we also note a decline in es- 
tablishments. In 1914, there were 350 pottery concerns reporting, whereas 
in 1921, these had decreased to about 270. The manufacturers of brick, 
tile and terra cotta in 1914 numbered 3,239 and these had decreased to 
1,880 in 1921. ‘The number of workers also declined. These changes are 
probably due to the gradual elimination of the weaker concerns, the 
invention of labor-saving machinery and also foreign competition. We 
see no reason why the trend indicated during those years will not continue. 
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At the present time, probably the most important external problem in 
the industry is foreign competition. This factor was of importance before 
the war and may have been one of the principal reasons for the decrease 
in the number of concerns from 1900 to 1914. With the curtailment of 
imports during war years, the industry was materially increased. ‘The 
increase in the value of products in the clay products industry during 
the five-year period 1909 to 1914 was from $168,800,000 to $172,800,000, 
an increase of only $4,000,000. In 1919, however, the value of products 
amounted to $283,300,000 or an increase of nearly $111,000,000 from 
1914 to 1919. We realize that a certain amount of this was due to price 
inflation but the actual volume of products also undoubtedly showed a very 
heavy increase. However, throughout the five-year period, the number of 
concerns in the industry showed the same tendency to decrease which was 
noted throughout the pre-war years. 

A study of import statistics shows the trend of foreign competition. 
Imports of clay products were decidedly restricted during the war years 
but since then a steady increase has been noted. In the case of pottery, 
for example, the value of pre-war imports amounted to approximately 
$10,000,000 annually. ‘This decreased to about $5,600,000 in 1916 but 
since then has been steadily increasing. In 1920, the imports of pottery 
amounted to $10,000,000 and in 1923, the imports werewell over $16,000,000. 
The increase has been especially, noticeable in decorated chinaware 
and decorated earthenware. In the former case, the value of imports has 
increased from about $3,000,000 in 1916 to about $7,500,000 in 1923. 
Decorated earthenware increased in this period from $1,700,000 to nearly 
$4,000,000. ‘The indications are that this upward trend will be continued 
despite the present tariff regulations. 

Special research work will have to be done to meet this foreign com- 
petition. It is doubtful whether producers in this country can compete 
on labor costs with those abroad. Living conditions are different and 
unit wages are very much less in the principal ceramic producing countries 
in Europe. Consequently, it seems that the American producers must 
meet this situation by the production of more efficient machinery. They 
must also improve the present methods of distribution in the domestic 
and foreign markets. ‘The indications are that the foreign producers will 
be able to win out on the grade of ceramic products in which labor cost 
is the most important factor. Manufacturers of machine-made grades 
should be able to build up an American market in which they will be 
able to compete successfully with foreign producers. 

The tendency in price will be downward. Statistical data as to prices 
in the industry are very incomplete. However, government figures show 
that certain grades of chinaware are now over 125% above the pre-war 
level. The price index of all commodities is about 60% above the 19135 
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base. Advertising should be increased and should be more efficient. Special 
study should be made of transportation costs which is a very important 
factor in the industry. Furthermore, better trade information should be 
available. Data pertaining to the fundamental factors of the industry 
are very incomplete. ‘This may be due to the complexity and variety of 
the products of the industry. Possibly a decided saving could be made by. 
a better standardization of products. Many of our important industries 
are now devoting special research work to the elimination of unnecessary 
and unprofitable lines. Numerous other factors might be mentioned but 
the indications are that most of these would pertain to the problems of 
distribution. 

The ceramic industries are essential to the United States and, if properly 
handled, should be able to successfully meet their foreign competitors. 
There are, however, numerous problems which must be studied. The 
future success of the industry depends on the solution of these questions. 
The best method, in fact, the only method of meeting these conditions is 
efficient research. This must be devoted not only to the detailed problems 
of production, but also to the many and complex problems of distribution. 
The general outlook for the industry indicates that the manufacturer 
who follows these lines should be prosperous and enjoy good business 
despite the numerous problems that are ahead. 


BABSON STATISTICAL ORGANIZATION 
WELLESLEY HiLis, Mass. 


THE INVESTIGATION OF TERRA COTTA WORK AT THE BUREAU 
OF STANDARDS! 
By Ecxarpt V. ESKESEN 
ABSTRACT 
Research is being made covering failures due to popping, grazing and spalling. 
This work has been going on for nine years, first under the direction of Professor 
Bleininger, and later on under Professor Bates. 
One or two fellow Ceramic Engineers have been constantly engaged in this work. 
Various tests, such as freezing and thawing have been conducted for the purpose of 
testing different clay bodies and glazes submitted by the manufacturers. 


I have been asked to say a few words in regard to the investigation of 
terra cotta work now going on at the Bureau of Standards at Washington. 
As Iam not a ceramist myself, I will not be able to go into details or enlarge 
on the methods employed and the different tests conducted at the Bureau 
of Standards. Others present here may be able to do this much better. 
I can only talk about the subject in a general way and try to outline to you 
the benefit which our industry may in time derive from this investigation. 


1 Presented at the Atlantic City Meeting, Feb., 1924. (General Session.) 
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The work at the Bureau of Standards has been carried on for some eight 
or nine years at some expense to the Society, and at great sacrifice to the 
heads of the Bureau, who have in every way possible accommodated and 
assisted us in our work, and have given much time and study to directing 
this research work. I wish to say here that the Bureau of Standards is 
greatly interested in our problems and is enthusiastic about carrying out 
this research work to a final conclusion. 

In every industry there are problems and troubles which are constantly 
popping up. Nothing is perfect. We must progress and while we are 
progressing we come in contact with new difficulties. New machinery and 
new methods have changed conditions and it is no more the old way of 
production. 

So in the terra cotta industry—a comparatively new industry in this 
country. ‘The pioneers who first opened up the road and introduced 
terra cotta to the American architects were not confronted with the 
problems which confront us today. ‘They had other problems naturally, 
such as getting a suitable clay, uniformity in: colors, etc. 

At that period the building construction consisted of solid masonry. 
The terra cotta was carried in the wall on its own bond, very seldom any 
iron or other material being used for support. ‘There were no failures of 
terra cotta then. You can go out and look at these jobs produced thirty 
or thirty-five years ago. Some of these buildings are still standing and 


_ the terra cotta looks as good as new, or as if it were made yesterday. 


This was before the period when sky-scrapers came into being. With 
the sky-scraper also came into use the iron and steel construction, and 
later on the concrete construction; so today we have what is called modern 
American building construction, meaning that all the construction going 
on today outside of residences and small dwellings, is erected in concrete 
or iron and steel. 

With the introduction of the sky-scraper and the concrete building, 
came before us the problem of how to adapt our material to the changed 
conditions; how to support a load of terra cotta, which now under the 
changed conditions, is used simply as a veneer on the front of the build- 
ing, and how to hang the projecting courses, and tie down the tiers of ashlar 
work. 

Before the period mentioned by me the range of colors put into the 
market by terra cotta manufacturers had been very limited. To start 
with in this Country the colors only consisted of red or terra cotta colors; 
then came a period where the cream color or fire flash colors came into use; 
later on nothing but gray colors were used, and with very few variations 
away from that rule. At this last stage of development, architects and 
manufacturers, seeing the desirability of getting away from the monotony 
of plain colors, started experimenting in glazes and colors, and a very 
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healthy demand was created for a wider range of colors and finishes, 
thereby giving new life and beauty to the modern American building in 
the transition from old to new methods. A period lapsed during which 
terra cotta, was trying to adapt itself to new conditions. Its use was 
greatly increased and architects, leaders in the profession, recognized the 
material as the one best adaptable for use in modern building construction, 
yet it was natural that there should, considering that the industry was 
itself in a state of transition, be shortcomings. It cannot be denied that 
there have been failures in terra cotta. We have all heard of them. 
Of the one hundred and one good jobs that were delivered in first class 
order and still stand up and are still attractive, we do not hear of; but the one 
bad job which failed is today an eye-sore and everybody is talking about it. 

The problems which troubled us years ago are still troubling us. Con- 
ditions are constantly changing, and so today, as it was yesterday, the 
question is, if we must eliminate defects and failures, to adapt our material 
to the changed conditions. It is among others a question of proper con- 
struction; it is also an engineering question; a question of how to build 
so as to protect our product from the ravages of moisture and changing 
climate. It is also an important question for the ceramist to solve, a 
question of how to perfect the quality of the material, so that it will resist 
these climatic changes. 3 

It would seem plausible to say that a material like ours which is burned 
from 1800° to 2200°F and covered with an absolutely impervious coat of 
glaze or semi-glaze slip, can stand up for thousands of years without chang- 
ing, and so it can, if it were not for the fact that moisture through the joints 
or from the wall surrounding our material gets into the bond of our material 
and seeking the natural way of getting out again breaks through the 
surface, thereby causing what we call spalling and chipping, etc. 

Another class of failure in terra cotta which we all well know is the 
breaking and chipping caused by contraction and expansion due to sudden 
changes in climate. We are up against a problem of adapting our material 
to the many varieties of severe climatic changes as we find them in the 
United States, where the climates range from the cold of the polar region 
to the heat of the tropics. 

It is up to us terra cotta manufacturers to find a way of overcoming 
these difficulties, to solve the engineering problems, to make a material 
which will permit certain contractions and expansions. We must prevent 
moisture getting into the inside of our material and we must make our 
body and our glazes and slips so that they will act together. We must 
deliver a material which will not show cracks or crazed surfaces before or 
after being delivered to the building. It is with the idea of finding the 
proper body and the proper surface and slip, both of which will act together, 
that the work is now going on at the Bureau of Standards. 
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We are all, each for himself, constantly engaged in this work trying 
through our Ceramic Departments to solve these problems. But it was 
recognized that the question was not a question which could be entirely 
solved by the individual members; that considering the before-mentioned 
wide range of climatic conditions in the United States and considering that 
the manufacturers of terra cotta in the United States are scattered from 
east to west and are employing different methods in trying to arrive at 
a more perfect result, it was thought that by the investigation going 
on at the Bureau of Standards, the manufacturers would be able to arrive 
at a conclusion which could not otherwise be arrived at, or solved in- 
dividually. 

The work which has been going on at the Bureau of Standards consists 
of testing the burned material delivered by the different companies right 
along, and extended tests have been carried on as to the strength of the 
different materials, the breakage point, the porosity of the body, its co- 
efficiency as regards the glazes. One of the tests being carried on at pres- 
ent consists of alternately submerging and freezing and then heating the 
pieces. 

It is not up to the Bureau of Standards to tell us where we are right or 
where we are wrong. ‘The Bureau will not be able to more than point the 
way, and it is up to the individual manufacturer to make his own de- 
ductions from the investigation made by the Bureau of Standards and 
form his own conclusions, and use the advice given him so that he may 
perfect his material. 

There will, perhaps, never ae any final result or conclusion as to the 
question whether a hard body is better than a soft, or a material burned 
to a very high degree of heat is more endurable than a somewhat lower 
burned material. It may be a question of the quality of the clay used, 
and the elasticity of the slips, either of which may be just as endurable 
as the other. 

I have confidence, however, that the work done by the Bureau of Stand- 
ards is of great value to the terra cotta industry, and that it will in the 
near future assist us in solving some of our problems. It is up to our 
ceramist from the wide knowledge gained through the investigation to 
make his own deductions and make same applicable in a practical way so 
as to fit the particular situation within his company. 


New JERSEY TERRA CoTra Co. 
New Yor« City 
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REFRACTORIES QUESTION BOX 
By E. E. Ayars - 


Questions 


1. Does the grinding (coarse or fine) have anything to do with the resistance of 


a fire-clay brick to spalling? 
2. What difference is there between the properties of a soft mud machine made 


and a hand made brick? 

3. What is the best method of sampling fine Eround fire clay for testing? Dis- 
cuss straight clay and cement mixtures. 

4. Canacustomer form any judgment of the quality of a shipment by a test made 
on one brick? If not, how many samples should be used? 

5. Can an iron free clay brick be made for blast furnace service? 

6. Will results in service justify the expenditure and added cost necessary in 
order to make fire-brick mixes from definite percentages of definitely sized clay grains? 

7. What effect do soluble salts (such as show on red burning clays as scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 
of low refractoriness? 

8. What effect do sand and air inclusions (commonly called sand cracks or molding 
cracks) incident to hand molding, have on the service of hand made fire brick? 

9. What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? ‘The failure consists of premature vitrification and carbonizing 
with subsequent fusion. Is this a result of subjecting the brick to a reducing atmos- 
phere? 

10. What is the reason for the more rapid failure, at a lower temperature, of fire 
brick subjected to reducing atmosphere, than will obtain with the same brick under 
oxidizing conditions? 

11. What is the relative spalling tendency of fire brick under reducing and oxi- 
dizing conditions, respectively? 


Question 


Is laboratory control possible in the manufacture of refractories? 
Discussion © 


“Laboratory control is being practiced in the manufacture of refrac- 
tories. The extent to which such control is being used varies, from plant 
to plant, the particular grade of product being manufactured ofttimes being 
the determining factor. 

“Fusion and burning tests made on various strata or veins of clay 
make it possible to determine whether or not certain sections in a particular 
vein should be used in any particular product. Accordingly, as far as 
the control of the finished product is concerned, it is possible to use the 
proper selection in mining and grading of the raw materials. 

“In respect to laboratory control of the actual fabrication of the raw 
materials in the finished product, such tests as screening, dried strength, 
drying and burning sbrinkage, give a check on how closely the specifica- 
tions of manufacture are being carried out. ‘This question rather implies 
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its own answer and while laboratory tests do not insure first class product 
without the organization and equipment for producing it there is no 
question but that the industry would not have progressed as far as it has 
without the use of laboratory tests.’—L. C. Hewrrv, LaClede-Christy 
Clay Products Co., St. Louis, Mo. 


Laboratory control of metallic alloys, and of iron and steel production, 
has long been so standardized and simplified that we saw great possi- 
bilities about three years ago in adapting that general procedure to the 
manufacture of our own “refractory alloys.” In producing moderately 
large quantities of specially blended products there must be some con- 
trolling factor or there is danger of great variations in physical and chemi- 
cal properties of the finished product. It is especially vital when there are 
perhaps fifteen active mixes being manufactured practically at all times, 
each one of these mixes differing in certain essential properties from any 
other mix. In order to retain satisfactorily the confidence of our customers 
in such products these respective physical and chemical properties must 
not vary beyond certain tolerances from one year’s end to another. A 
purchaser must know that the properties which proved satisfactory a year 
ago will be retained within very close tolerances when he orders the same 
mix six months or a year afterwards. 

As is known to many of us, an ultimate, or even proximate analysis 
of a refractory specimen is a time consuming, tiring job. Aside from the 
time involved and the cost of a skilled, reliable ceramic chemist the writer 
felt that adequate laboratory equipment and current supplies would be 
out of proportion to our own volume of production. ‘There would be 
danger of its becoming a burden and serious delay especially since there 
is no point in having laboratory tests completed on production specimens 
after production has been practically finished. ‘The time to draw speci- 
mens is when the blending of the mix is completed and then to devise 
quick, reliable and simple tests so that the laboratory report is available 
before that particular blend goes further into production. 

It is a rather difficult task to devise, and then to set chemical tolerances 
without analyzing specimens thus drawn from production, but by requir- 
ing a few significant reactions on the specimen in a temperature range 
where its sensitiveness to chemical attack is at an approximate maximum, 
chemical control of production is greatly simplified and speeded up. 

There is no such thing as absolute precision in the chemical or physical 
characteristics of any product made by Nature or man. Brief experi- 
ence along the lines above suggested will set tolerances that are close 
enough and do not interfere with moderately large quantity production. 

Laboratory control of the physical properties is so well known that it 
would be a waste of space to discuss it in detail. Frequently considerable 
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ingenuity is required in special cases, besides the routine tests for viscosity, 
ultimate fusion, gassing, etc., under perhaps both oxidizing and reducing 
conditions. As an example, it is necessary for us occasionally to deter- 
mine the safe tension ‘“‘fibre stresses’’ to which a certain finished product 
will be exposed. ‘The penetrability of certain other products must be 
held in close control, where these products are to be exposed to various 
groups of fused, non-ferrous alloys, or slags, under various pressures. 

Where many different components are required, such as in our own 
problem, laboratory control should start with the receipt of each raw 
component. ‘These should be bought and accepted only on certain 
tolerances. Much time, labor, and grief will be saved by doing so. ‘There 
are many producers who are after maximum possible tonnage of one 
line of product, with perhaps a “‘by-product’”’ line made from inferior 
clays. ‘To those manufacturers laboratory control will probably not 
appeal. ; 

But to the producer of highly specialized ‘‘refractory alloys’ it has 
proved itself not only practical after three years of operation, but in our 
opinion it is most essential—T. C. Eayrs, Gen. Mgr. Massillon Stone & 
Fire Brick Co. 


The following points on the question are taken from the discussion on 
the floor of the Atlantic City Meeting. 

“T want to call to your attention a rather horrible example of the results 
of not following laboratory tests. I know of a brick manufacturer, who 
furnished brick for a power plant over a period of a good many years 
whose product seemed not to be as good as it was formerly. Upon con- 
sultation with him we found they made no chemical analysis themselves 
but occasionally had some made on their clay. The manager of this 
concern assured me the clay was of uniform quality because he showed 
me the analysis. I was much interested to note that sixteen years had 
elapsed between the tests he was discussing. It is no wonder that a good 
many things might happen in that time’.—J. D. Carrsr, Philadelphia 
Quartz Co., Philadelphia, Pa. 


“It seems to me the whole discussion has been merely on technical 
control of the raw materials. ‘That is the simplest thing the refractories 
man has to deal with. I do not think many manufacturers today are not 
keeping fairly good check on raw materials. But that is only the be- 
ginning. 

“We spoil the brick in the process of manufacture. When we have a 
poor brick it is not due to fusion but something else, due to the manu- 
facturing process. It occurred to me that was not what the questioner 
wanted to know—he did not want to know whether it was a good thing to 
analyze the clay; he apparently is interested in the process of manu- 
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facture—A. F. GREAVES-WALKER, Stevens, Inc., Stevens Pottery, 
Georgia. 


“In this question of control, there is one point that might enter into the 
control of the production. We have a simple method of taking twenty- 
four bricks from each kiln and testing those for weight, size and volume. 
We use a simple test to do that and then we correlate that with the results 
of or mining trip inspections, whereby we give each month the places 
to work and the amount of clay taken per day from each place. In that 
way we can control the water content by checking the screens. Fortu- 
nately any change in the size of the screen will very soon change the water 
content. In dry press ware your screen size is pretty close, your water 
content cannot vary much and get a good brick. So we have three places 
in the process that we control.’’—(A MEMBER.) 


“It would seem that if laboratory control is to be exercised anywhere 
it could be exercised by the manufacturer. You can take a single clay, 
for instance flint clay, and establish certain standards and live up to these 
standards for that clay. You can take your plastic clay and build up 
to a certain standard there and by regular checking know how closely 
you come to those standards. It does not appear, however, that anyone 
can say just what the true control would be. Probably our mixtures are 
not what they should be. Perhaps we do not always hit it in the right 
spot in the brick—it may be that the clay is not uniform. It might be 
the water content, for example. Perhaps if anyone were to condemn 
laboratory control, it might be because of the fact that they used the 
wrong method. It seems to me that it is the misapplication of the test 
rather than the failure of the test itself..,—RaymMonp M. Howe. 


The question of laboratory control in the manufacture of Refractories, 
as stated, may have many applications. The Editor chooses to believe 
that the thought in the mind of the man who put the query should have 
been stated as follows: Is it possible to secure uniform quality and uni- 
form size in refractories by the application of laboratory tests? 

Within recent months the matter of uniformity has assumed a new light 
and all manufacturers recognize the importance of producing refractories 
which vary in size and quality only the smallest conceivable amount. 
Such production will in most cases require the further development of 
processes and the installation of additional equipment. It will mean 
added cost of manufacture but the consumer has long since indicated a 
willingness to pay a premium for a brick that would lay up with uniformly 
thin joints and give uniform service. However, many consumers will 
undoubtedly consider the manufacturer of uniform brick offered at a 
premium in the same class with the renowned Jesse James, but it is 
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economically impossible to give something for nothing. Uniformity in a 
refractory will add to the cost, but at the same time the consumer will 
enjoy a lower unit cost and many will take advantage of this. More 
and more refractories are being purchased on service instead of price 
only, as formerly. 

It would not appear possible to regulate the uniformity of fire brick 
produced by the present methods, by the simple application of laboratory 
control methods. 

The matter of fusion point and chemical analysis may be regulated in 
the control of the raw materials, but it is the slight variation in the char- 
acter of different carloads of raw materials, and the considerable variation 
in process treatment from day to day which accounts for the lack of 
uniformity in the product. 

It is taken for granted that any manufacturer considering laboratory 
control methods has first thoroughly prospected his mines and has plotted 
the different seams of clay from core drill analysis. 

His attitude then in selecting his clays at the mine should be that of 
the man buying material on specifications, and every possible precaution 
be used in the mining, grading and loading to see that materials are up to 
a certain standard. 

Given an intelligent control of chemical analysis of the raw material 
and the exclusion of all foreign matter it should be possible to so regulate 
the processes that further laboratory control was almost unnecessary. 

In the February number of the Journal appeared a description of ma- 
terial handling and storage methods designed to secure uniformity in an 
electrical porcelain body. ‘The system of bin storage is designed to care 
for from 360 to 450 tons of material while an open storage system capable 
of handling 1000 tons or more is described. In view of the large ton- 
nages represented in the daily capacities of refractories plants it is probable 
that the open storage system would be most effective and least expensive. 
In choosing such a method it is important that adequate measures be taken 
to protect the open storage from foreign material, and all through the 
process dirt and such refuse as grease, etc., must be kept out of the ma- 
terial. 

In some cases it would undoubtedly prove advantageous to put all 
plastic clays through a rotary drier before placing in storage. 

Assuming that the matter of uniformity in the raw material is taken 
care of in mining and by adequate storage and handling methods, the 
process of grinding, screening and mixing presents a problem. ‘Tramp 
iron and some iron from the mills and pans may be removed by a mag- 
netic pulley. ‘The screen sizes may be checked occasionally by screen 
analysis and erratic separations avoided by regular replacement of worn 
screens. 
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Proper grain sizes of grog and plastic clays should be determined ac- 
cording to behavior in service. ‘These should be strictly adhered to and 
will not affect the process in any way except to indicate the type of grind- 
ing and molding treatment, 7. ¢., soft mud, stiff mud, dry press, etc. 

The matter of mixing or tempering is important. It may be determined 
by trial whether the body is improved by double or triple milling or pug- 
ging. If the tests indicate three pug mills or additional wet grinding 
equipment for the preparation of one charge of brick mixture, the method 
should be altered to take advantage of the indicated improvement. 

Moisture content is of great importance. ‘The poidometer is used with 
marked success in measuring the amount of water fed to the brick mixture. 
In many cases they have been adjusted so delicately as to compensate 
for the moisture already in tke clay. One of the most pregnant causes 
of variations in uniformity of fire brick is the hand of the ‘‘experienced”’ 
pan man or pugger on the water hydrant. The operators’ judgment 
is never equal to the situation. Although a man may be able to produce 
a good column from his position at the pug mill, the limits within which 
a good column obtains may permit a variation of several per cent of mix- 
ing water. ‘The writer is not convinced that the poidometer is the final 
answer but it is many steps ahead of the manual method.’ 

Molding methods are sometimes at fault. A variation in density and 
workmanship is often seen in brick produced at different hours of the 
day by the same hand molder. When hand molding is necessary and the 
clay comes to the molder in a uniform condition from time to time, it is 
not possible to jar the mold by some mechanical method, the effect of which 
has been predetermined, in order to eliminate the indifferent treatment 
of a tired molder. 

In the case of stiff mud brick the auger speed, depth of die, die lubrica- 
tion, repressing pressures and method of hacking on drier cars should be 
studied. The correct condition will vary with each type of clay or mixture. 

Dry press pressures are variable but there is a correct pressure for each 
type of brick. ‘The addition of pressure gage equipment to the dry 
press is indicated. Moisture of dry press mixtures should not vary and 
methods should be devised, in the study of grinding and mixing, to secure 
uniform tempering. 

The determination of the cross-breaking strength on green brick will 
indicate the uniformity and homogeneity of the mixture. Variations in 
water content, grog content, size of grain and molding density may be 
noted. ‘This test should be conducted on a set plan with respect to drying 
conditions and time. 

Correct drying will have little or no effect on uniformity. Rapid 
drying often produces unsound brick and these are not marketable. The 

1 See “Question Box,” Bull. Amer. Ceram. Soc., 3 [3], 90-98 (1924). 
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practice of leaving hand-molded and repressed brick on the floor long 
enough for them to get leather hard and immediately setting them in the 
kiln is open to criticism. In this case most of the water that should 
come out in drying comes off with the water smoke. With some clays 
the excessive moisture during the water-smoking period softens the brick 
enough to change its size and shape. Such effects should be guarded 
against. Kilns are not efficient or satisfactory driers but there are many 
plants now employing this method. 

Setting methods may sometimes be changed to eliminate kiln marked 
or misshapen brick, and thus reduce kiln losses. 

Proper firing conditions should be determined and a regular schedule 
followed. Kilns will require redesign and rebuilding in many cases and 
regular repairs must be made so that proper firing conditions may be 
maintained. Overfiring of the ends of Newcastle kilns and of the rim 
of round down draft kilns may be eliminated b> a study of local conditions. 
Some remedies may be found in the following list; redesign of kiln bottom, 
or fire boxes, change of coal or fuel, changes in setting method, setting 
farther away from bag walls (from 2 to 6 inches) admission of excess air 
over the fire, etc. 

In conclusion, the solution of the laboratory control problem is to first 
refine the manufacturing processes. Laboratory methods will aid mate- 
rially in determining to what extent the refinement shall be carried, and 
simple tests may be devised to maintain control of the new methods. 
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RAYMOND MILLER HOWE 

The death of Raymond Howe on April 1 was a great loss not only to 
the many friends whose privilege it had been to know such a sterling 
man, but to the interests of ceramics in general. He was a specialist in 
refractories, but he had also broad knowledge of ceramics, and his warmly 
sympathetic interest in the profession and in the AMERICAN CERAMIC 
SociETy led tq prominent activities on his part-that will be missed generally. 
None, however, save the close friends who knew the rich treasures of his 
_mind, as revealed in familiar conversation, can realize how great is the 
loss which ceramics has sustained in his death at the early age of thirty. 
For while Howe was a generous contributor to ceramic literature, there is 
a point of view from which it may be fairly urged that the work which 
rare and original minds fall short of doing because of brevity of life does 
never really get done at all. Something similar to it is performed, no 
doubt, but is done in a different order of causation; and though there 
may seem to be equivalence, the fact remains that, from the sum of human 
effort, an indefinite amount of rich and fruitful life is lost. ‘True as this is 
in the case of science, it is still more obviously true in technology. Howe 
had an intellect that was outstanding from its happy union of acuteness 
with researchfulness. Very few ceramists were superior in balance of 
mind and in extent of literary acquirement. It is a bitter thing to lose 
a productive thinker of this mold, just in the prime vigor of life, and at a 
time when his ability was receiving recognition in industry as well as in the | 
SOCIETY. 

Raymond Miller Howe was born at Elmira, N. Y., March 15, 1894, the 
son of the late Mr. and Mrs. H. C. Howe. He received his preparatory 
education at Riverside School and the Elmira Free Academy. He was 
graduated at Alfred University in 1915 (B.S. in ceramics) and then came 
to the Department of Chemistry of the University of Pittsburgh to pur- 
sue graduate work under Prof. Alexander Silverman. He received his 
M.A. degree in 1916, served as instructor in chemistry for a year, and was 
appointed an industrial fellow of Mellon Institute in 1917. While at the 
Institute, 1917-23, he was senior incumbent of the Multiple Industrial 
Fellowship sustained by the Refractories Manufacturers Association, a 
position that he occupied with distinction and in which he acquired an 
international reputation because of his published contributions to the 
literature of refractories. Early in his career at Mellon Institute Howe 
became active in the affairs of the Robert Kennedy Duncan Club, the 
organization of Fellows, and in the American Chemical Society (secretary, 
Pittsburgh Section, 1917), and the AMERICAN CERAMIC Society (secre- 
tary, Refractories Division, 1919; trustee, 1920-1924; vice-president, 
1924). He served on the advisory committee of the War Industries Board 
during the World War and was an interested member of the American 
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Society for Testing Materials and of its committee on standardization 
of refractories. On April 1, 1923, Howe entered the employ of the Kier 
Fire Brick Company, of Pittsburgh, Pa., as assistant to the president, 
and shortly before his fatal illness it was decided by the directorate of 
the company to make him a vice-president in recognition of his technical 
and executive value. 

Howe’s first research was.on the silvering of mirrors. His subsequent 
investigations related to fire brick, refractories, and underglaze colors. 
A list of some thirty of his published papers is appended to this necrology. 
At the time of his death he had in course of preparation a comprehensive 
treatise on ‘“The American Refractories Industry,” collaborating with 
J. Spotts McDowell, of the “Iarbison-Walker Refractories Company, of 
Pittsburgh, Pa. 

-He is survived by his widow, Mrs. Ethel Williams Howe, and by three 
children, two sons, Charles and Raymond Howe, and a daughter, Catherine 
Howe. 

The funeral took place at the home of his uncle, Charles Howe, 456 
Maple Avenue, Elmira, N. Y., on April 4. The services were conducted 
by the Rev. Albert G. Cornwell, of the Park Church, of which the deceased 
was a member. Rev. Cornwell was assisted by Prof. C. F. Binns, of Al- 
fred University. ‘The pall bearers were Samuel M. Kier and Porter 5. 
Kier, of the Kier Fire Brick Company; M. Grover Babcock, of the Pitts- 
burgh Plate Glass Company; and E. Ward Tillotson, Henry A. Kohman, 
and Stuart M. Phelps, of Mellon Institute. Burial was in Woodlawn 
Cemetery, Elmira, N. Y. E. WARD TILLOTSON 


A List of the Journal Contributions of Raymond M. Howe 


“Principles Controlling the Formation and Removal of Bubbles in Molten Glass,”’ 
Trans. Amer. Ceram. Soc., 19, 201-8(1917). 

“Discussion of R. J. Montgomery and S. R. Office’s paper entitled ‘Notes on the 
Laboratory Testing of Silica Brick,’ ’’ J. Am. Ceram. Soc., 1, 346—9(1918). 

“Discussion of Donald W. Ross’ paper entitled ‘Silica Refractories,’ ” J. Am. 
Ceram. Soc., 1, 499-501(1918). 

“How Slag Temperatures Affect Fire Brick,’’ Iron Trade Rev., 63, 1288-9(1918); 
Iron Age, 103, 255-6(1919); Chem. Met. Eng., 20, 167-8(1919); Blast Furnace Steel 
Plant, 6, 484-5(1918); Brick and Clay Record, 54, 143-4(1918). 

“Tests Now in Vogue for Refractories,” Brick and Clay Record, 53, 1063—7(1918). 

“Basic Refractories for the Open Hearth,” (with J. Spotts McDowell), Bull. 
Am. Inst. Min. Eng., 146, 291-809(1919); discussion, idem, 149, 784-6(1919); Trans. 
Am. Inst. Min. Met. Eng., 62, 90-112(1919); abstract, Blast Furnace Steel Plant, 7, 
227-9(1919). 


“Blast-Furnace Refractories,’ Bull. Am. Inst. Mining Met. Eng., 153, 1791-1802 — 


(1919); discussion, 7dem, 155, 3049-50(1919); 157, sec. 12, 82-3(1920); Trans. Am. 
Inst. Mining Met. Eng., 62, 3-17, 761--7(1919); Blast Furnace Steel Plant, 8, 187-92 
(1920). 
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“Research in Refractories. Some of the Mistakes Which are Avoided by Full 
Use of What Science Can Tell,”’ Scz. Am., 121, 309(1919). 

“To What Temperature Must Fire-Brick Burn?” Brick and Clay Record, 54 
975-6(1919). } . 

“Work of the Technical Division of the Refractories Manufacturers’ Association,” 
J. Ind. Eng. Chem., 11, 1145-6(1919). 

: ie Imposes Severe Test on Refractories,” Blast Furnace Steel Plant, 7, 24-5 
1919). 

“Analyzing Fire-Brick Mortar,” Iron Trade Rev., 66, 417—9(1920); Blast Furnace 
Steel Plant, 8, 157-60(1920); Gas Age, 45, 174-6(1920); Chem. Met. Eng., 23, 232-4 
(1920); Foundry, 48, 593-5(1920). 

“How Mortars Affect Fire-Brick Masonry,” Brick and Clay Record, 56, 424-6 
(1920). 

“1919 Sees Improvements in Refractories,’ Am. Drop Forger, 6, 438-4(1920); 
Blast Furnace Steel Plant, 8, 59-60(1920). 

“Magnesite Refractories” (with J. Spotts McDowell), J. Am. Ceram. Soc., 3, 


185—246(1920). 


“Refractories for Electric Furnaces,’’ Foundry, 48, 911-3(1920); Iron Trade Rev., 
67, 1541-8(1920); Chem. Met. Eng., 23, 1215-8(1920); abstract, Blast Furnace Steel 
Plant, 9, 494(1921). 

“Use of Fire Clay in Laying Fire-Clay Brick,” Clayworker, 73, 186-7(1920); Gas 
J., 149, 366-8(1920); J. Am. Ceram. Soc., 3, 330-1(1920). 

“Vital Factors in the Testing of Fire-Clay Refractories and in the Interpretation 
of Results,” Proc. Am. Soc. Test. Materials, 20, 278-90(1920). 

“T ime for Refractory Silica Brick,” Rock Products, 24, 37(1921). 

“A Study of Spalling”’ (with Robert Fulton Ferguson), J. Am. Ceram. Soc., 4, 
32-46(1921). 

“Tests of Fire Brick Made from Ganister, Flint Clay and Plastic Clay Mixtures, 
with Special Reference to Spalling” (with Mark Sheppard), J. Am. Ceram. Soc., 4, 


206-12(1921). 
“Use of Plastic Clay Grog in Preventing Spalling” (with Stuart Mortimore Phelps), 


J. Am. Ceram. Soc., 4, 119-26(1921). 

“Discussion on the Disintegration of Blast-Furnace Linings,’’ Blast Furnace Steel 
Plant, 10, 161-3(1922). 

“Effect of Weather upon the Strength of Refractory Brick” (with Stuart Morti- 
more Phelps and Robert Fulton Ferguson), J. Am. Ceram. Soc., 5, 107-11(1922). 

“Heat Transmission, with Special Reference to the Stoker-Fired Boiler” (with 
Stuart Mortimore Phelps), J. Am. Ceram. Soc., 5, 420-9(1922). 

“The Influence of Grind and Burn on the Characteristics of Silica Brick” (with 
William Raymond Kerr), J. Am. Ceram. Soc., 5, 164-9(1922). 

“The Action of Slag upon Silica, Magnesite, Chrome, Diaspore and Fire-Clay 
Refractories” (with Stuart Mortimore Phelps and Robert Fulton Ferguson), J. Am. 


~ Ceram. Soc., 6, 589-95(1923). 


“Composition and Properties of Diaspore, Batxite and Gibbsite’”’ (with Robert 
Fulton Ferguson), J. Am. Ceram. Soc., 6, 496-500(1928). 

“Bire-Clay Refractories,” J. Am. Ceram. Soc., 6, 275-77 (1923). 

“A Study of the Slag Test,’ J. Am. Ceram. Soc., 6, 466-73 (1923). 

“Testing of Refractories,’ J. Am. Ceram. Soc., 6, 296-8(1923). 
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By RogsertT D. LANDRUM 

The Ceramic Institute—a new idea and one very much a while. The “virus 
of codperative research is still taking.” : 

‘Twenty-seven years ago a small group of men innoculated the clay-working industry 
with this “virus” and the result was the organization of our Society. The results of 
this innoculation were local at first combining for group activity those few whose edu- 
cation fitted them to make use of the results already obtained by scientific workers in 
the field of the physics and chemistry of the silicates. 

Little real research in this field had been accomplished up to this time and each in- 
dividual worker had a large obligation to perform. |The Ceramic Schools were fostered 
and gradually the number of men with special training and the scientific point of view 
was increased. The various government bureaus were influenced to recognize the need 
of research in the ceramic industries and through codperation with our society provided 
laboratories and there our members have gone far in their accomplishments in our field. 

A long step toward increasing our usefulness was made when the scope of our activ- 
ities was enlarged to include all the silicate industries. In fact this step has changed 
the previously accepted definition of the word ‘‘ceramic.’”’ Next came the movement 
which gave us our full time executive secretary and his very efficient associates. 

And now comes this new idea—The Ceramic Institute. The idea has sprung from 
several different sources and under as many different names, but in each case it has 
originated in a trade association. Each time from a group of men AES for com- 
mercial purposes. This means much. 

Here is our opportunity to again increase our field of usefulness. You members of 
the AMERICAN CERAMIC SOCIETY who are in these associations know that by acting with 
us they can save duplication. Advise them of thisfact. They can employ a ‘‘going”’ or- 
ganization. An organization with a world-wide prestige of wonderful things accomplished. 


For twenty-seven years American ceramists have collaborated in the AMERICAN CERAMIC ~ 


Society through our conventions and publications and established a record of which 
all may well be proud. 

The AMERICAN CERAMIC SOCIETY members are loyally determined that their organi- 
zation shall be and do things productive of the greatest benefit to all who will labor with 
them. ‘There has been no hesitancy in changing procedure or direction of activities 
when stich was thought to be beneficial and there would be no hesitancy now to so alter our 
affairs that the Ceramic Institute could be brought into active being. 

Our Socr#y is incorporated under the laws of the State of Ohio; it has a Constitution 
and a form of organization to which there is rigid adherence. ‘These bespeak solidarity 
and orderliness in purpose. We do not represent the prejudices or special purposes of 
any person or group of persons. 


Our SociEgTy is unique in that it is devoted exclusively to the promotion of the tech- _ 


nical, scientific and artistic advancement of the Ceramic Industries. Questions of 
trade, tariff and traffic are not within its scope. We are here to promote scientific 
research, to assist and guide all desiring our assistance or leadership. 

Our SOCIETY is unique also in that it represents the interests of all ceramic groups and 
agencies, each and every Silicate Industry, the colleges, the federal bureas, the sup- 
pliers of materials and equipment and the Trade Press. Of course, while rights of each 
group are equal, the benefits are in proportion to their representation and activity. 
The essential thought I want to bring out is that if the several trade associations will 
get together in the support of a Ceramic Institute for the purpose of centralizing and 
planning codperative research, they would do well to consider using our editorial and 
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committee organization. Our Society, a successful, going organization is theirs if they 
will but use it. 

We are growing in strength and in service but feel that as yet we have hardly started. 
This is a plea, against duplication of effort and expenditure by the trade associations, 
and for a broader field of service for us. 

The Society was intended to be, and is anxious to be in the largest way a collabora- 
tion of all ceramic groups. It requires nothing but the determination of the ceramic 
trade associations to make the Society include all that they have in mind that the 
Ceramic Institute shall be. 

I am writing this in Boston where I have spent the day with Dr. Stratton, President 
of the Mass. Inst. of Technology. Next month perhaps I can tell you how this great 
University of Science and Technology is planning to codperate for greater service to the 
Ceramic Industries. 


MEMBERSHIP WORKERS’ RECORD 


This is the “flux” season in memberships; some have engaged in fields other than 
ceramics; some have not felt the urge to send in their subscription fee and yet others 
have changed their status from personal to corporation representative. We mourn the 
loss of five by death. : 

May 1 is the time of physical inventory of members and the dropping of the “‘no 
response”’ group; “‘pruning to the quick,” leaving only the vigorous growth. This job 
is detested but the results in time are pleasing. 

This letter from M. KE. Manson of Rundle Mfg. Co., is typical of several received 
recently. They tell in very plain words of a growing industrial appreciation of collab- 
oration in research and education. 

“The time has now come when my Company feels that it should have a corporation 
membership in the AMERICAN CERAMIC Society. At the same time I wish to keep my 
personal membership.”’ 

Here are the March workers and the fruits of their labor: 


Personal Corporation Personal Corporation 
G. Percy Cole 1 C. H. Lawson } 
M. R. Cuthbertson i : M. EF. Manson 1 
Robert F. Ferguson 1 Frank G. Roberts 1 
M. L. Hartman 1 John Sawyer 1 
F. A. Harvey 1 Mary G. Sheerer 1 
S. C. Hemsteger 1 Eric B. Turner 1 
H. A. Huisken ih Robt. Twells, Jr. 1 
Everett C. Hunting 1 Hewitt Wilson 2 
F. G. Jaeger 1 Office 16 
W. F. Landers, Jr. H — — 
R. D. Landrum 3 Total 7315) 5 
Personal Corporation Totals 

Net Roster, March 14 1992 299 2291 
Acquisitions to April 15 35 3 

2027 302 
Withdrawals 2 2 
Deaths 5 


Net Roster, April 14 2020 300 2320 
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NEW MEMBERS RECEIVED FROM MARCH 15 TO APRIL 15 


PERSONAL 


Allan, John Caldwell, 263 St. James St., Montreal, Canada. Mining Engineer. 

Alleman, Fred Franklin, 2940 Harding Ave., Detroit, Mich. Dressler Kiln Operator, 
Champion Porcelain Co. 

Baddeley, Frank, 206 E. California St., Walnut Park, Glendale, Cal. Instructor in 
Ceramics, Lincoln High School. 

Barber, Lyman F., Sales Engineer, Southwestern Engineering Corp., 12th Floor, Hol- 
lingsworth Bldg., Los Angeles, Cal. 

Bedson, Will, Lawrence Road, R. F. D. 4, Trenton, N. J. General Manager, Elite 
Pottery Co. 

Breneman, John C., Buider and Installer of Furnaces, Bowley Lane and Philadelphia 
Rd., Baltimore, Md. 

Broomall, Grant C., Director of Service Engineering, The American Rolling Mill Co., 
Middletown, Ohio 

Clark, Roland J., Student, N. Y. State School of Ceramics, Box 92, Alfred, N. Y. 

Curtis, Edmund de Forest, Wayne, Pa., .Proprietor Conestoga Pottery, Instructor 
Pottery, Penna. Museum and School of Industrial Art, Philadelphia, Pa. 

Darby, Geo. M., Research Engineer, The Dorr Co., Westport, Conn. 

Dorst, Max, Maschinenfabrik vorm Georg Dorst A.-G. Sonnenberg-Oberlind (Thiir), 
Germany. 

Easter, George J., 634 Elmwood Ave., Niagara Falls, N. Y., Assistant Director of Re- 
search, The Carborundum Co. 

Eigenbrot, Edwin A., 3500 N. 2nd St., St. Louis, Mo. Supt. Enamel Dept., The Bucks 
Stove and Range Co. 

Farnsworth, Richard M., Harvard St., Lancaster, Mass. Miner of Fuller’s earth. 

Fosseen, A. B., President and General Manager, Washington Brick, Lime and S. P. Co., 
Spokane, Wash. 

Grady, R. F., Jr.. 24 W. Frambes Ave., Columbus, Ohio. Student, Ohio State Uni- 
versity. 

Harcourt, Harry E., 805 Bank of Hamilton, Toronto, Canada. Manager, Industrial 
Minerals Corp. of Canada, Ltd. 

Huot, Constant John, 7353 Denniston Ave., Swissvale, Pa. Glass Chemist, Pittsburgh 
Lamp Brass & Glass Co. 

Kennedy, F. J., 150 Nassau Street, New York City, Gen. Mgr., West Gas Improvement 
Co. of America, Inc. 

Lacy, Roy, 634 S. St. Andrews Pl., Los Angeles, Cal. Assistant General Manager, 
Pacific Clay Products, Inc. 

Leming, Frank, LaOroya, Peru, South America. Cerro de Pasco Copper Corp. 

Lowrance, R. E., Beaver Falls Art Tile Co., Beaver Falls, Pa. 

Martin, Geoffrey, Rosherville Court, Burch Rd., Graves Eng, Kent, England. Di- 
rector of Research of Brit. Portland Cement Research Association. 

McGrath, Leigh John, Civil Engineer, 1540 S. Walnut St., Casper, Wyoming. 

Moran, J. J.,610 Ward St., Vineland, N. J. Assistant Chemist, Kimble Glass Co. 

Perham, Alfred C., West Paris, Me., Owner of Quarries. 

Pollard, J. A., 503 Union and Planters Bank Bldg., Memphis, Tenn. 

Reese, Lemuel V., 813 Cross Ave., Elizabeth, N. J. Chief Engineer, U. S. Metals 
Refining Co., Carteret, N. J. 

Schneider, N. L., District Representative, United Alloy Steel Corp., 614 Swetland 
Bldg., Cleveland, Ohio, 
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Sloteman, Ambrose M., 27 S. Fairview St., Lock Haven, Pa. Salesman, Crescent 
Refractories Co. 

Smith, Wm. H., General Manager, Franklin Porcelain Co., Box 83, Norristown, Pa. 

Straumford, Jos Franklin, 762 Savier St., Portland, Ore. Asst. Supt., Portland Plant, 
Denny-Renton Clay & Coal Co. 

Sutterlin, Frederick, Supt. Maddock Pottery, Trenton, N. J. 

Tobitt, F. A., Sales Dept., The American Rolling Mill Co., Middletown, Ohio. 

Van Gelderen, F. M., Enschede, Holsland. 


CORPORATION 


Garfield Fire Clay Co., Robinson, Ind. Co., Pa. Manufacturers of Refractories, F. E. 
Robinson, Treas. 

Mt. Clemens Pottery Co., Mt. Clemens, Mich. Semi Porcelain Dinnerware, Chas. 
E. Doll, Treas. & General Manager. 

Rundle Mfg. Co., Milwaukee, Wis., Enameled Sanitary Ware, Albert C. Held, Sec. 


PERSONAL NOTES OF MEMBERS 


Donald B. Atwell has notified the Secretary’s office that his present address is 
4921 Page Boulevard, St. Louis, Mo. 

C. P. Blatchley, until lately of Manor Park House, Worksop-Notts, England, is 
now living at Parkfield. Mr. Blatchley is manager of the Steetley Lime Co., Ltd. 

Oscar Brewer, who has been connected with the Leeds and Northrup Co., of 
Philadelphia as Sales Engineer, has been placed in charge of the office recently opened 
by that Company in Cleveland, 1217 Union Trust Bldg. 

Emil Bronlund has moved from Alberta, Canada, to Seattle, Wash., 3909 E. Howell 
Street. 

Herman Coors is now living at 5469 Ninth Ave., Los Angeles, Calif. 

Arthur De Vol gives as his address 964 Brighton Blvd., Zanesville, Ohio. 

Richard D. Ferguson has moved from Lincoln, Nebr., to 1018 Wells St., Apt. 49, 
Milwaukee, Wis. 

Robert F. Ferguson, Secretary of the Refractories Division is located in Bolivar, 
Pa., Box’ 74. 

R. B. Gilmore of Cleveland recently became affiliated with the Carborundum oe 
and is living at 521 Jefferson Ave., Niagara Falls, N. Y. 

R. P. Herrold of the Mosaic Tile Co., Zanesville, Ohio, has been a nintel rep- 
resentative for the Company’ s corporation membership in this Society. 

Z. C. Kline of the General Electric Co., has been transferred from the Rhode Island 
Glass Division of that Company at Central Falls, R. I., to the Niles Glass Division, 
Niles, Ohio. ; 

T. A. Klinefelter is now associated with the Hercules Porcelain Co., Box 124, 
Belvidere, Illinois. 

S. Y. Liu, formerly of Boston, Mass., is now employed as engineer for the Chen 
Kwong Ceramics Co., Hong Kong, China. His address is % Lai Sang Choung, 297 
Queen’s Road. 

H. S. Magid is located at 103 Perry street, Tiffin, Ohio. He is employed with the 
Standard Porcelain Mfg. Co., Tiffin Works. 

Frank B. Mahoney is employed as superintendent of the Enamelware Division, 
the Humphryes Manufacturing Co., Mansfield, Ohio. Mr. Mahoney’s home was for- 


merly in Chattanooga, Tenn. 
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Crawford Massey is with the West Coast Plant of the American Encaustic Tiling 
Co., and his address is 492 E. 46th St., Los Angeles, Calif. 

Louis Navias, in the past year a special expert in the Ceramic Division of the U. S. 
Tariff Commission has joined the Research Staff of the General Electric Co., Schenec- 
tady, N. Y., as ceramic chemist. 

Carl Perg has moved from Des Plaines, Ill., to 609 W. Kalamazoo Ave., Kalamazoo, 
Mich. 

Robert D. Pike has written that his new address is 582 Market St., San Francisco, 
Calif, 

W. H. Powell has requested that his mailing address be changed from 350 Madison 
Ave., N. Y., to 41 Plymouth St., Montclair, N. J. 

E. E. Pressler has concluded his work with the Bureau of Mines, Ceramic Ex- 
periment Station, Columbus, Ohio, and has left for his home in Tosca, Texas. 

P. B. Richardson, representative of the Harbison-Walker Refractories Co., has 
notified the Secretary’s office that his correct mailing address is 200 Devonshire St., 
Boston, Mass. 

Wallace C. Riddell, of Berkeley, Calif., has changed his address from 2544 Buena 
Vista Way to 1960 El Dorado Ave., 

Robert Roadhouse, formerly of Norwalk, Ohio, has moved to Clyde, Ohio. 

Drew M. Thorpe, formerly of Pittsburgh, Pa., is at present enna sa | in the Buffalo, 
N. Y., office of the General Refractories Co. 

L. A. Vincent will soon leave Tottenville, S. I., N. Y., and can be addressed at 
Box 243, New Castle, Pa. 

S. Paul Ward has recently moved from McGill, Nevada, to 1200 Oak Grove Ave., 
Los Angeles, Calif. 

Eugenie A. Worman, who has been teaching pottery at the University of Wash- 
ington, has moved to 4809 Beach Drive, Seattle. 


RESOLUTIONS ON THE DEATH OF MR. BUCK 


February 14, 1924. 

At a meeting held in Atlantic City on February 5, the Enamel Division of the 
AMERICAN CERAMIC SoclEty took the following action: The Chairman of the meeting, 
Mr. H. F. Staley, called attention to the sudden death of one of our fellow members, 
and motion was made of the contribution of a scientific nature made by Mr. Daniel 
M. Buck. 

A committee was named to draw up a resolution. This committee consisted of 

Mr. R. D. Wells, Floyd-Wells Company, Royersford, Pennsylvania, 

Mr. Emerson P. Poste, Elyria Enameled Products Company, Elyria, Ohio, 

Mr. J. A. Aupperle, The American Rolling Mill Company, Middletown, Ohio. 

RESOLVED: That the Enamel Division of the AMERICAN CERAMIC SOCIETY desires 
to record its feeling of deep regret at the untimely death of one of its members and co- 
workers, Daniel M. Buck, Metallurgist for the American Sheet and Tin Plate Company. 

RESOLVED: That the AMERICAN CERAMIC SOCIETY express its appreciation of the 
scientific contributions made by Mr. Buck and their influence on the study of special 
problems which engaged his efforts. Therefore be it further 

RESOLVED: That this expression of the appreciation of his wisdom and impartial 
codperation in the work on enamel problems be published in the bulletin of the AMERICAN 
CERAMIC Society; and be it also further 
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RESOLVED: That a copy of this resolution be sent to Mrs. Daniel M. Buck, 6945 
Meade Street, Pittsburgh, Pennsylvania, and to Mr. Eugene W. Pargny, President of 
the American Sheet and Tin Plate Company, Frick Building, Pittsburgh, Pennsylvania. 


NECROLOGY 


John Betteley and John Cuffin 


Word has been received of the deaths of John Betteley of Ferndale, Mich., on 
March 28, 1924, and also of John Cuffin of Portland, Ore. Mr. Cuffin died very suddenly 
July 13, 1923, but word of his death has only now reached the office of the Secretary. 


LOCAL SECTION NOTES 


Pittsburgh Section.—The officers of the Pittsburgh Section of the American 
Chemical Society held a joint meeting with the Pittsburgh AMERICAN CERAMIC SOCIETY 
on April 17 at the Pittsburgh Station, U. S. Bureau of Mines. The motion picture 
“The Story of Refractories’? was presented. ‘‘’The Manufacture of Refractories’? was 
presented by J. Spotts McDowell. McDonald C. Booze talked on ‘‘The Testing of Re- 
fractories.’”’ An open discussion was held on ‘““The Application of Refractories.” 

St. Louis Section.—The St. Louis Local Section of the Society held a meeting on 
April 22. Particulars of this meeting will be given in the next issue of the Bulletin. 


REPORT ON PATCHING CEMENTS 
Bye Cae Weekirirs 

Following the St. Louis meeting, a committee was appointed to investigate Patch- 
ing Cements. Information was received from nearly all the Terra Cotta Companies 
regarding the cements in use. ‘The field was divided among the members of the com- 
mittee and a uniform method of testing agreed upon. ‘This also provided for a certain 
amount of duplication among the workers to give a check on the results of the individual. 
Test pieces were made. 

The actual experimentation was not promptly carried out, the reason being given 
that the workers were too busy to do the work. Two of the committee later changed 
their connections, and were unable to do any work. 

Some work was done by W. LL. Howat and assistants on the commercial cements. 
The preliminary results indicated that cements of the basic phosphate type are better. 
suited than some of the commercial cements on the market. Further investigation 
would include a study of the best compositions of this type of cement and correlation 
of these results with those on the dental cements with which it is allied. It has been 
impossible for over a year to revive this work. 

The committee has but little to add to the common knowledge of this subject. 
It was clearly indicated by the original replies that at that time none of the companies 
had investigated the subject thoroughly. The tests reported thus far indicate a wide 
variation in the value of various cements in use, some of those being of poor quality. 

On account of the incompleteness of the results, and the consequent danger of 
incorrect conclusions, this report is made without experimental data. 


1 Chairman of Committee. 
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It is clearly a field which should be investigated. Our experience would indicate 
the extreme difficulty if not impossibility of investigating the subject properly and in a 
reasonable time by means of individual ceramists working in codperation. Apparently 
few of the companies have a large enough staff of ceramists to be able to assign a man 
to work on the problem intensively. 

While the problem could be cleared up by one man in a fairly short time, it is one 
in which all companies are interested. The suggestion has, therefore, been made to the 
National Terra Cotta Society that they consider referring the problem to the Bureau 
of Standards to be handled at the same time with other investigations now under way. 


MANY INVITATIONS RECEIVED 


The following firms of the western coast have extended 
to those members of the Society who will attend the Pacific 
Coast Meeting the cordiality of their welcome. Members 
of the East and Mid-west are assured of the finest trip both 
in scenic value and of interest to technical ceramists that the Socimry has ever spon- 
sored. ‘The dates are July 21 to August 20. 


Henry Weiss, West Coast Porcelain Mfrs., Millbrae, Calif. 

H. C. Elliott, Pres. Cascade China Company, Portland, Oregon. 

H. R. Kreitzer, Secy., Columbia Brick Works, Portland, Oregon. 

J. B. Watson, Mgr., Idaho Fire Brick Company, Troy, Idaho. 

Carl F. Kneisel, Secy., Sheridan Press Brick & Tile Co., Sheridan, Wyoming. 

R. M. Bard, Asst. Mgr., American Fire Brick Co., Spokane, Wash. 

Paul S. MacMichael, Pres. Northern Clay Company, Auburn, Wash. 

L. R. Burdick, James Graham Mfg. Company, Newark, California. 

A. J. Gladding, Gladding, McBean & Company, San Francisco, Cal. 

John T. Roberts, Mgr., Stockton Fire Brick Co., San Francisco, Cal. 

F. A. Costello, Pres., California Pottery Co., San Francisco, Cal. 

N. W. Stern, Pacific Sanitary Mfg. Co., San Francisco, Cal. . 

R. B. Keeler, California Clay Products Co., South Gate, Cal. 

Findlay M. Drummond, Alberhill Coal & Clay Co., Los Angeles, Cal. 

H. B. Potter, Secy., Los Angeles Pressed Brick Co., Los Angeles, Calif. 

H. S. Thatcher, Gen. Mer., Celite Products Co., Los Angeles, Calif. 

R. B. Ahlswede, Secy., California Metal Enameling Co., Los Angeles, Calif. 

F. B. Ortman, Vice-Pres., Tropico Potteries, Inc., Glendale, Calif. 

Earnest H. Batchelder, Batchelder-Wilson Co., Los Angeles, Calif. 

Fred H. Robertson, Claycraft Potteries, Los Angeles, Calif. 

C. D. Gram, Vice-President, Vitrefrax Company, Los Angeles, Calif. 

W. G. Brady, Secy., Pacific Clay Products, Inc., Los Angeles, Cal. 

George P. Fackt, Northwestern Terra Cotta Co., Denver Division, has extended 
in the name of the Colorado members a welcome to Denver and Colorado Springs, to 
their ceramic plants and their social facilities. 

A great trip from Chicago to Spokane, Seattle, Portland, San Francisco, Lincoln 
Los Angeles, Denver, Colorado Springs, and return. A personally conducted tour, 
hotels and all conveniences arranged, a splendid mixture of sight seeing, social inter- 
course, plant visit and technical meetings that will not for a long while be surpassed. 
Our Western members guarantee these and the facilities are provided. 


Western 
Manufacturers 
Eager to Entertain 
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NOTES AND NEWS 
BUREAU OF STANDARDS 


The National Bureau of Standards, which is continually 
being called upon more and more to investigate problems in 
the interests of American industrial development, is at this 
time offering unusual inducements to young men who wish to avail themselves of the 
opportunity of training in investigational work. ‘This is particularly true of the Ceramic 
Division. ‘This Division has for many years supplied the industry, in a large measure, 
with technically trained men, and the demand made upon it has been so great as to ex- 
ceed the supply. There are at this time several openings, offering exceptional oppor- 
tunities for men interested in all ceramic lines, more especially whiteware, both for 
graduates and for men who have had one or more year’s experience in the field. Appli- 
cations should be filed through the Director, Bureau of Standards, Washington, D. C. 

Previous work by the Bureau indicated that when cast 
Strength of Lime lime blocks have the same distribution of core space as gyp- 
Blocks sum blocks they will have about the same weight but less - 

strength. It has been found that by changing the design of 
a block so that the total volume of core space is the same but is contained in two 
elliptic cores instead of four circular cores the strength of the block can be increased 
sufficiently to meet the requirements now put upon gypsum blocks. ‘This work has 
been conducted in codperation with the National Lime Association and a final report 
on the matter has been transmitted to that organization. 

Circular No. 152 of the Bureau of Standards, obtainable 
Speci APA GAG for from the Superintendent of Documents, at 5 cents a copy 
Ceramic Whiting consists of the fifth of a series of specifications for the kinds 

i of lime required by different chemical industries. The pre- 
ceding four dealt, respectively, with lime used in cooking rags, in causticizing, and in 
the manufacture of sulphite pulp and glass. This deals with lime used in making glazes, 
enamels, and similar ceramic products. Ceramic whiting is really calcium carbonate, 
with or without a small amount of magnesium carbonate, but it performs the function 
of lime. It should contain not less than 97 per cent of carbonates, and should be very 
fine, so that 98 percent of it will pass a No. 200 screen. 

Circular No. 150 of the Bureau of Standards, copies of 
which may be obtained from the Superintendent of Docu- 
. 1d: ments at 5 cents a piece, covers the sixth of a series of spec- 
Petiateat pine for ifications for the lime used in various chemical industries. 
fie anutactnre of To assist in the development of these specifications, the Bu- 
Sand-Lime Brick eau has called together an Interdepartmental Conference 

on Chemical Lime, composed of representatives of the Geo- 
logical Survey and Bureau of Mines of the Interior Department; the Bureau of Soils, 
Bureau of Chemistry, Forest Service, and Fixed Nitrogen Research Laboratory of the 
Department of Agriculture; and the Chemical Warfare Service of the War Depart- 
ment. ‘The present specification, based on a draft originally prepared by W. E. E mley, 
of the lime section, Bureau of Standards, has been unanimously approved by the above 
conference and by the National Lime Association. 

Either quicklime or hydrated lime may be purchased for making sand-lime brick, 
but the former must be completely hydrated before it can be used. Material of about 
85 percent purity and reasonably low in magnesia is required. The lime must also be 
reasonably fresh, as indicated by a low content of carbon dioxide. Methods of analysis 


are given in detail. 
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Bureau of Standards Circular No. 153 covers recom- 
mended specifications for quicklime and hydrated lime for 
the manufacture of silica brick. A brief description of the 
way in which lime is used for this purpose is followed by a 
the Manufacture of general statement as to the quality of lime required. 

Gene Brie The standard of quality is set at 92 percent, based on the 

non-volatile matter, with maximum limits of 5 and 10 per- 
cent carbon dioxide, depending upon whether the sample is taken at point of shipment 
or of destination. 

Complete directions for sampling and testing are included. Copies may be ob- 
tained at 5 cents a piece from the Superintendent of Documents. 

In Technical News Bulletin No. 79, Item 20, brief 
for Vratiaverse Teate mention was made of the apparatus designed by H. L. Whitte- 

P more for the transverse testing of bricks. 
of Bricks Lae ; 
A description of this apparatus is now available in 
printed form as Technologic Paper No. 251 of the Bureau of Standards, copies of which 
may be obtained from the Superintendent of Documents at 10 cents a piece. 

The new equalizer apparatus consists of two equal arm levers about the length 
of the brick, mounted side by side on a pin at the middle of theirlength. At each end 
the levers have barrel-shaped knife edges carried on vertical spring-steel plates, which 
allow longitudinal movement of the knife edges. The levers equalize the four forces 
acting upward on the lower surface of the brick. The upper knife edge and the bearing 
plate are self adjusting. 


Recommended 
Specification for 
Quicklime and 
Hydrated Lime for 


Equalizer Apparatus 


At a recent conference of the committee on refractories 
of the Federal Specifications Board the tentative specifica- 
tions for boiler setting refractories were revised to meet the 
suggestions submitted by the industry.and by the various Government departments 
since their promulgation as ‘‘tentative.”’ The specifications as revised will be submitted 
to the Federal Specifications Board. At the conference it was further decided to take 
up the preparation of specifications for fire clay used as a mortar and for the so-called 
“‘plastic’”’ refractories used in building rammed-up boiler linings. 

As mentioned in Item 4 of Bulletin No. 83 the Bureau 
has been carrying out some experiments on the composition 
and method of making the ‘‘cut offs’’ used in controlling the 
flow of glass to automatic bottle machines. During the 
month one complete set of these ‘‘cut offs’? consisting of 25 shapes has been cast. For 
this work a mixture of clay and grog that has been found to be resistant to glass attack 
and spalling was used. Four additional shapes of a second set, the body composition 
of which is somewhat different as to grog sizing as well as grog-feldspar content, have 
also been cast. The ten shapes reported as cast during the last month have been burned. 
A plaster mold has been completed for casting “‘flow spouts’? which are used in con- 
nection with the cut offs,’’ the proper specific gravity for the slip in this process has been 
determined, and six of these shapes have been cast. The same bodies used in the manu- 
facture of the “‘cut offs’’ are being used in making up the “‘flow spouts.” 

The Abrasive The glazes on six brands of vitreous ware and two glazes 
prepared at the Bureau were tested for abrasive hardness 
during the past month. The two Bureau glazes, although 
of typical composition, showed much greater abrasive hard- 
ness than any of the glazes on commercial ware and somewhat greater hardness than 
porcelain glazes. "The hard glazes were found to be comparatively thin and yet they 
were as satisfactory in appearance as the thicker ones. It therefore appears that thick- 
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ness may have an important bearing on the hardness of ordinary commercial glazes 
and this phase of the problem will be given further study. 
The Thermal Scientific Paper No. 485, which may be obtained from 
Dilation of Ceramic the Superintendent of Documents at 5 cents a copy, describes 
Materials an interference method and apparatus for measuring the 
thermal expansion of ceramic materials. ‘The samples, in 
the form of small pins, 0.5 to 10.0 mm. in length, are placed between two fused quartz 
interferometer plates and heated in an electric furnace. The elongation of the samples 
is determined from the number of interference fringes that pass reference marks on the 
interferometer plate while the sample is being heated. A change in length of the 
sample of one-millionth of an inch can be easily detected. In order to show the appli- 
cation of this method to the study of the expansion of ceramic materials, measurements 
were made on several samples of glaze, terra cotta, tile, porcelain, and clay in the tem- 
perature interval 20° to 1000°C. . Some of the samples were especially prepared, while 
others were taken from finished products, some of which had failed in service. 


BUREAU OF MINES NOTES 


Recearch Starting with the school year, October 1, 1923, three 
: fellowships were initiated at Ohio State University as a result 
Fellowships Offered bea eae ere 
of a codperation between the U. S. Bureau of Mines and The 
Engineering Experiment Station of Ohio State University. The fellowships, which 
carry a stipend of $750, are for the purpose of securing data in the ceramic field. The 
investigations are carried on in the laboratories of the Bureau of Mines and are jointly 
directed by the staff of the Bureau and the head of the college department in whose field 
the particular research falls. During the past year the following problems were in- 
vestigated: 

1. The cause of volume changes in fire brick during heat treatment. 

2. Dolomite investigation No. 3 (binders and method of fabrications). 

3. Utilization of pebbly clays for heavy clay products manufacture. 

These fellowships for the coming school year will be filled about May fifteenth. 
More detailed information can be obtained in regard to the character of the work or in 
regard to the qualifications required of an applicant, by addressing an inquiry to either: 
Dean E. A. Hitchcock, Director, Engineering Experiment Station, Ohio State Uni- 
versity, or G. A. Bole, Superintendent, U. S. Bureau of Mines Experiment Station. 

The United States Civil Service has recently advertised 
an examination open to ceramic engineers for government 
service, the salary ranging from $3800 to $5000. These 
salaries are considerably higher than any hitherto offered for a similar opening in govern- 
ment service, and hence should attract experienced engineers in the ceramic industry. 


Higher Salaries for 
Ceramic Engineers 


COLLOID SYMPOSIUM AT NORTHWESTERN UNIVERSITY 


: Members of the AMERICAN CERAMIC SocIETY will be 
Ceramic Papers interested in the announcement of the program of the Colloid 


Scheduled Symposium to be held at Northwestern University, June 19, 
20, and 21. Among the speakers appearing on the program are the following, whose 
subjects will be of interest to ceramists. 

A. V. Bleininger, “Properties of Clays.” 
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Eugene Bingham, ‘Fluidity and Plasticity in Colloid Control.” 

Jerome Alexander, “Bentonite and Other Colloidal Clays.” 

W. J. Kelly, ‘““The Determination of Size of Particles and Their Control.” 

F. P. Hall, ‘““The Effect of Hydrogen-Ion Concentration on Clay Particles.” 

There are other important papers on the program, but the above are of especial 
concern to ceramists. 


NATIONAL LIME ASSOCIATION MEETING 


The National Lime Association will meet on May 20, 21, 22, 23 at the Greenbrier 
Hotel, White Sulphur Springs, Wese Virginia. The program will include not only a 
report of the activities of the Association, but there will also be scheduled certain special 
features, such as a Golf Tournament. 


COMMON BRICK MANUFACTURERS ASSOCIATION CONSIDERS 
PROPOSAL OF A CERAMIC INSTITUTE! 


The cement industry has a concrete Institute, which functions to disseminate 
authoritative data on concrete, and whose findings are given greater prestige than if 
issued by the Portland Cement Association and are listened to with greater respects by 
architects, engineers, Government departments, and the public. 

A Clay Products Institute can be organized to speak in the same way for this 
industry, face brick, hollow tile, drain tile, flue linings and sewer pipe, refractories and 
pottery, at no greater cost at the start than that required for a desk, letter heads, and 
the salary of a director. 

The Concrete Institute appears to be in close touch with Lewis Institute, a concrete 
testing laboratory run under the able direction of Prof. Abrams. 

We do not propose to build a laboratory. Instead, the director would correlate the 
work of the research departments of the Universities, the Government Departments 
and other testing agencies supported already by the taxes every brick man pays. 

The present Ceramic Society has offered to act as the nucleus of the proposed In- 
stitute, and it might be easier to get such an Institute started and sold to the other 
industries by making use of the present organization and facilities of the Ceramic 
Society. 

Any tests desired would be asked for by the Clay Products Institute. The repre- 
sentatives of the various industries within the Institute would, of course, supervise all 
tests as at present, but the results would be published with the prestige of the Clay 
Products Institute behind them. 

Not only technical data, but non-technical information of interest to the average 
man might be issued by the Institute also. 

The entire cost for the first year should not exceed $7,500 to $10, 000: and this 
overhead should be borne by the Associations supporting the Institute. The cost of 
any testing work would be paid for by the Association or the member who ordered 
such work done—exactly as is the case at present. 

The second proposal, entirely distinct from the first, is this: 

Mr. Stoddard and Mr. Bowen, in going around the country, have found that there 
is a distinct need for some testing laboratory, where clays can be tested. If a manu- 


‘From report of Proceedings of Sixth Annual Convention. 
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facturer is not entirely satisfied with the product he is getting from his clay, he wants 
to know why; or, if his clay bank is exhausted and he wants to continue in business in 
the same locality, naturally he wants to locate some other source of supply of his material. 

It seems that there is quite a strong demand for a laboratory of this kind, and I am 
very pleased to offer to you this suggestion for the running of a laboratory now estab- 
lished. 

There is a practical stiff mud brick plant now lying idle 
in one of the buildings at Ohio State University at Colum- 
Expe Fimentalotirick bus, designed by Col. Orton. 
Plant It is proposed that the U. S. Bureau of Mines, Ohio State 

University and this Association coéperate and run this plant 
to test clay in a practical manner. 

Plant Cost: The plant cost originally about $11,250. It never has been run. It 
would need a little changing and additional equipment to put into actual operation. 
The University would pay part of such additional cost and we would pay part. Our 
part is estimated by Mr. Bole, Supt. of the Ceramic Station of the Bureau, at $2250. 

Operating Cost: Cost of operation would be borne partly by us and partly by 
Bureau of Mines. Based on full time operation of plant (about 12 to 14 kilns per year) 
this would be about as follows. (Bureau of Mines estimate.) 


Proposal for the 
Running of an 


Bureau and 
Our expenses University expenses 


APES Ce. eae, esp ae: eee eae ee . $1000.00 
Repaterand. Ul pkeepe si. eas es ew 1000 .00 
PAVEASO GI OlAYi Sn Pepe Sete sens 1200 .00 
Powemstshrand heat: 6s os $ 650.00 
Superintendent, at $8500............... 1000 .00 2500 .00 
OUCH EHICET Shr etn et Ake Boake hots 1800 .00 
PAO Deere Me ARN 2) sa Se ee eteans 1500 .00 

$5700 .00 $4950 .00 


In addition, all overhead is borne by U. S. Bureau of Mines. 

Ceramic Experts Available: ‘The entire facilities of the Bureau of Mines Experi- 
ment Station and the Ceramic Department of Ohio State University would be available 
for consultation without charge. Personnel includes ceramic engineer, chemists and 
petrographer. Bureau has complete ceramic laboratories fully equipped. 

Mr. Srmmons: I want to lay this before the members and directors for considera- 
tion. It isin reference to raising funds to continue the activity of your national associa- 
tion, and take up just such things as have just been presented, and I would like you to 
take it into consideration. I don’t ask for any action at this convention, but I would 
like to have you think about it. 

We find that we are getting great returns in this state sh expect, from the amount 
of money we are putting into it, and hope, that we will have demonstrated in the course 
of a year or so, that we can even grow double the amount. 

The law of compensation is that you only get out what you put in. You have to 
give in order to get, so under that policy, we are satisfied here, and I wish the members 
of this organization would consider it possibly at another meeting, or the board of 
directors would take it under consideration, and ask for a referendum on it, to the mem- 
bers, so that we might get action. 

I don’t believe that the Association should go into any proposition where we 
sustain a laboratory at this time, because we are short of funds. If men want to have 
their clays examined or anything of that kind they should be willing to pay for it. 
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There are too many men going into the brick business who are not qualified to be 
in. ‘They should learn something first. A good way is to get up early and go out to 
the plant and work hard. Don’t believe a lot of things a lot of promoters who come 
along try to tell you what clay will do. It isn’t so hard, if you are a little bit patient 
and go down to the foundation of the business and work along with it, to find out for 
yourselves. 

Mr. F. T. Houranan: (Seattle, Wash.) If I may I would like to differ with 
my good friend, Mr. Simons. I think I have a good reason to differ with him. Not 
so very long ago our association mailed out to the different members and the other 
trade associations did the same thing, a report of a committee of some sort or other, 
that went into the burning problem. We got this report because of our membership 
in the association. 

We have reduced our burning time and saved money in burning, and I would like 
to make a motion at this time that this association go on record as favoring codperation 
with the Bureau of Mines. 

Mr. Scu_akE: JI am not going to oppose that motion, although I am not satisfied 
in my mind that we are right to go along with it or as favoring something that might 
require the expenditure of a considerable sum of money. I believe that any undertaking 
along those lines is going to pay when the proper time comes. I would suggest that 
instead of taking action here, where it is going to be impossible to weigh all the argu- 
ments pro and con, that the matter be referred to the Board of Directors. .I have no 
objection to coupling this up as an amendment to the motion that the convention feels 
that this subject is well worthy of consideration, and hope for favorable action. 

Mr. HouLawaN: Under those circumstances I will withdraw my motion. I 
think probably it is better that the board should act on it, but I feel very deeply on this 
subject. We have a Bureau at the University of Washington and it has done all the 
clay workers around that section a lot of good where we have taken advantage of it, 
and I think wherever the clay worker can work in harmony with the technical man he 
should do so. Understand, I am not a technical man, and up until a year or two ago 
I thought a technical man was the ‘“‘bunk’’—but there is merit in them; some of them . 
at least, and they have good horse sense. They are doing mighty fine work and I am 
for that right down the line. 

Mr. STEPHENSON: Last year a communication came to my plant. One of my 
boys is in charge of it, and he hadn’t very much experience in burning brick and did 
not have that to do—he was in general charge of the plant, that was all. "This came 
from the Common Brick Association, and was a partial report from the Bureau of 
Standards on burning. ‘The boy read that over and he immediately saw that someone 
had been thinking; someone besides a theoretical man, someone who had gone to the 
bottom of it. He read it over again and then he took it out to his head burner. He 
said, “‘I wish you would read that over, at your leisure, and when you get through, 
read it over again, and let me know what you think about it.” 

The burner came back a little later and said, “It won’t do. There is nothing to it 
It is too dangerous to fool with.”’ He said, “I have burned brick in just about that same 
length of time, but five days, or five and a half days—you can’t do it, and make'a regular 
practice of it.’”” When asked why, he said, “A man couldn’t stand it, he’d have to be 
right on the job every minute of the time. I wouldn’t have anything to do with it.”’ 

“All right,” said my boy, “I am going to take that and burn a kiln myself according 
to that paper.” 

He took charge of it and burned the kiln off in about five days and four hours. 
We had been burning an average of eight and a half to nine days, and since that time we 
have adopted the plan entirely. We followed out the suggestions to the letter, and we 
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have cut our burning time down to anywhere between five and five and a half days. 
Before we tried that we didn’t have kiln room enough, and now we have kilns standing 
idle. We have reduced the amount of fuel and labor also, and I would say that we are 
saving enough on this one investigation of the Bureau of Mines through the codperation 
of the Common Brick Manufacturers Association for me to contribute a fellowship to 
the Bureau of Mines individually, but I feel like Andrew Gump. He lost all his money 
in the hairbrush and mirror business and as soon as it came back to him he told them 
immediately, “I knew I could arrange some way to get it back.”’ 

I am not wanting to give what I have already gained by this information, I am 
wanting more information. I am willing to start over again and contribute with the 
association. Pat a 


CERAMIC STUDENTS WIN FIRST PRIZE IN THE UNIVERSITY 
OF WASHINGTON ENGINEERS’ OPEN HOUSE 


The ceramic engineering students, College of Mines, University of Washington 
(Seattle) competed with the departments of Civil Engineering, Mechanical, Chemical, 
Forestry, Fishery and Electrical Engineering and walked off with the first prize. Ex- 
hibitions were made of the manufacture of brick and tile; pottery by the hand throwing, 
casting and jiggering methods; glass tumblers; spraying and firing of terra cotta; 
purification and filter pressing of Eastern Washington kaolins; manufacture and 
testing of super-refractories and enameled metals. Over 200 two-inch brown and white 
jugs made by the students together with 50 colored vases were given out as souvenirs. 
The Engineers’ Open House is given every two years at the University of Washington 
and has quite a reputation for high class exhibitions. Several thousand people visited 
the department on Friday and Saturday, April 11th and 12th. 


CALENDAR OF CONVENTIONS 


Organization Date Place 
AMERICAN CERAMIC SOCIETY July 21-Aug. 1924 Trip to Pacific Coast 
(Summer Meeting) 
AMERICAN CERAMIC SOCIETY Feb. 16-21, 1925 Columbus, Ohio 
(Annual Meeting) 
Am. Foundrymen’s Assn. Oct., 1924 
Am. Gas Assn. Inc. Oct., 1924 
Am. Iron and Steel Institute May 23, 1924 New York 
British Assn. for the Advancement of 
Science Aug. 6-18, 1924 Toronto, Canada 
Chamber of Commerce of the U. S. A. May 6-8, 1924 Cleveland, Ohio 
Chemical Equipment Assn. Sept., 1924 
Colloid Symposium June 19-21, 1924 Northwestern Univer- 
sity, Evanston, Ill. 
Eastern Paving Brick Mfrs. Assn. Dec. 9, 1924 New York (?) 
Manufacturing Chemist’s Assn. June, 1924 New York 
Natl. Assn. of Mfrs. of U. S. A. May 19-21, 1924 New York 
Natl. Assn. of Stove Mfrs..- May 14-15, 1924 New York, Hotel Astor 


Natl. Bottle Mfrs. Assn. Last Wk. Apr., 1924 Atlantic City 


- 
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Organization Date 

Natl. Glass Distributor’s Assn. Dec., 1924 
Natl. Lime Assn. May 20-23, 1924 
Natl. Ornamental Glass Mfrs. Assn. of 

U. S. and Canada June 24-26, 1924 
Natl. Paving Brick Mfrs. Assn. Dec., 1924 
Society of Promotion Engineering Edu- 

cation July, 1924 
Stoker Mfrs. Assn. May or June, 1924 
U. S. Potters Assn. Dec., 1924 
Western Glass and Pottery Assn. June 15, 1924 
Western Society of Engineers June 4, 1924 


Place 
Pittsburgh 
White Sulphur Springs, 
W. Va. 


New York 


Boulder, Colo. 


Washington, D. C. (?) 
Pittsburgh 
Chicago 
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EDITORIAL 
SCIENTIFIC RESEARCH AS AN ASSOCIATION ACTIVITY! 


By H. E. Howe? 


How slow industry has been to avail itself of the benefits of science and 
to give it a real opportunity to demonstrate its potentialities! 

Many men have been signally successful because of their alliance with 
science. Others have stood by marveling but blind to the example set 
before them. 

Pasteur, whose remarkable discoveries saved France a sum estimated 
as far greater than the indemnity paid to Germany at the close of the 
Franco-Prussian war, said, “‘In our century science is the soul of the 
prosperity of nations and the living source of all progress. Undoubtedly 
the tiring daily discussions of politics seem to be our guide—empty ap- 
pearances. What really leads us forward are a few scientific discoveries 
and their applications.”’ 

Ten or twelve years ago Robert Kennedy Duncan pointed out that 
“during the next five years the small manufacturer who is swept out of 
existence will often wonder why. He will ascribe it to the economy of 
large scale operations or business intrigues or what not, never knowing 
that his disaster was due to the application of pure science that the trust 


1 Presented at the Atlantic City Meeting, Feb., 1924 (General Session). 
2 Editor, Industrial and Engineering Chemistry, Washington, D. C. 
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organizations and large manufacturers are already beginning to appre- 
ciate. 

It is true that many of our great discoveries have appeared to be by 
chance, but it can be demonstrated that these were made by trained ob- 
servers systematically searching for new facts. Inventions are rarely 
made to order. To quote Dr. W. H. Bragg, a noted British scientist: 

“Tt is easy and fascinating to suppose that a new invention is found 
as complete and clean as a nugget of gold, as unexpected and as uncon- 
nected with its surroundings, and finally as readily convertible into cash. 

“The truth is very different. Science does not increase by the constant 
addition of new facts to old as a literary collection increases by the addi- 
tion of new books or a museum by the addition of new specimens and curios. 
Science grows like a tree, which shoots out new branches continually and 
at the same time strengthens the old, always growing higher into the light. 
Like the tree, science needs wise cultivation. The nourishment of the tree, 
its training and pruning have their true counterparts in science. In both 
the fruits come as the reward of skill and labor.”’ | 

To gain the greatest benefit from applied science, individual manufac- 
turers should establish their own research and control laboratories. These 
laboratories should be well equipped and manned, made attractive places 
to work, be adequately supported and genuinely considered an intimate, 
integral, internal part of the organization. A laboratory can become more 
important than the sales or the advertising department. ‘The Hadfield 
Steel Works in England have actually become attached to the research 
and control laboratory rather than the laboratory attached to the works. 

Every industry finds it necessary to engage upon fundamental work, 
work in the field of pure science, upon which the so-called practical work or 
technology depends. Occasionally, indeed often, industrial laboratories 
undertake this work on their own account, but the work involved is so 
extensive that the individual corporation is seldom justified in doing it as 
thoroughly as is required. 

The results of fundamental science research should not be left unpub- 
lished, since their disclosure can repay only in part the debt which any 
organization owes to science. Fundamental data do not of themselves 
alter the relative positions of competitors. It is the ability to apply the 
information that makes the difference between the success of these rivals. 

An appreciation of these facts has led to associations engaging upon 
programs of scientific research. ‘The great advantage gained early in 
the war by Germany, due largely to thorough organization among her 
scientific men and the confidence which her manufacturers have always 
had in science, impressed itself upon Great Britain. She saw the necessity 
of meeting such organization with an organization of her own scientists 
and set up an Advisory Council of Scientific and Industrial Research. ‘This 
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council later became a department of the government, and known as the 
Department of Scientific and Industrial Research. This has been followed 
with some slight changes by the various English possessions. In Great 
Britain a million pounds was set aside by the government to encourage 
associations to put money into the work of organization, laboratory 
equipment, and staff. Pound for pound has been the plan for such organi- 
zation and more than twenty-five associations have been formed, licensed, 
or are in process of formation. A further grant of a million pounds has 
been recommended by the government for another five-year period. 

In America it has seemed best for associations to conduct their scien- 
tific activities without the aid of government money, for with the use of 
public funds there always goes a certain amount of necessary control which 
becomes irksome. Our trade associations have been formed without 
regard to scientific work and have undertaken this work only after a long 
period of education, during which it has been demonstrated that even 
competitors can work harmoniously on a scientific program. 

A large number of the American associations began their work with 
standardization. The United States Bureau of Standards has prepared 
a report on the standardization of work going forward in 102 trade associa- 
tions. Such work has been of real value. 

We shall here recite the experience and methods of a few of the Ameri- 
can associations. 


California Fruit Growers’ Exchange 


The California Fruit Growers’ Exchange, a codperative, non-profit, 
non-capital stock corporation composed of 12,500 growers, organized a 
research laboratory primarily to develop methods for the conversion of 
the lower grades of citrus fruits into stable, salable products. ‘The labora- 
tory is operated at an approximate cost of $12,500 per year. Funds are 
obtained by an assessment of so many cents per box of fruit marketed. 
As a result of the work accomplished in codperation with government 
agencies, the research laboratory has won an established place_in the 
citrus industry. 


The Magnesia Association of America 


In contrast with the California Fruit Growers’ Exchange, the Magnesia 
Association of America consists of only four manufacturers of magnesia 
products. Its purpose is the determination of constants and engineering 
data relative to the use of 85% magnesia as an insulating material, and the 
education of engineers, architects and plant owners to the importance of 
using insulating material in accordance with scientific data. The income 
of the Association is secured by a flat percentage tax laid on the actual 
goods shipped. The Association is operated on a budget system. Its 
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income has varied, depending upon the extent of activities, from a mini- 
mum of $20,000 annually to $125,000. ‘This Association finds it advan- 
tageous to conduct its scientific work through a fellowship established at 
the Mellon Institute of Industrial Research. The findings of this re- 
search are given wide publicity, generally through the engineering and 
technical papers but to some extent through popular magazines and di- 


rectly by mail.  & 
National Canners’ Association 


Among the most successful has been the National Canners’ Association. 
The fees for membership are one per cent per case of canned goods manu- 
factured, and in addition to the support of the secretary’s office and general 
machinery of the Association, including commodity advertising, the in- 
come is devoted to certain lines of informational work and scientific re- 
search. As conclusions are reached, valuable publications are issued. 
The laboratory carries on codperative work in several important direc- 
tions. | 
In some cases arrangements are made for the work itself to be done in 
laboratories outside the Association, but in codperation with it. In 
matters of education, trade promotion, improved forms of reports, stand- 
ards and research, the laboratories of the Association and the Association 
itself codperate fully with both state and federal governments. Appro- 
priations for single items of research have become as large as were the 
original allotments for the entire research program (about $30,000). 


Clay Products Association 
_ ‘The Clay Products Association has undertaken research upon the study 
of the manufacture of salt glazed vitrified clay pipe. Results have not 
yet been reached, but it is gratifying to find that those interested in one 
of the world’s oldest industries—ceramics—have found that it will be well 
to supplement many, many years of experience with scientific data. 

In addition to research at Mellon Institute the Clay Prdoucts Associa- 
tion maintains a physical and chemical laboratory in Chicago where many 
problems directly affecting the use of their materials are studied. ‘The 
Association is also engaged in the preparation of a handbook for the use of 
engineers, architects, and others, and feels that its scientific program is 
well worth while. ‘The income of the Association is based on the amount 
of goods sold and the budget includes items for the scientific work decided 
upon for the year in question. 


American Malleable Castings Association 
The American Malleable Castings Association realized that the con- 
siderable number of inferior castings being made by the trade interfered 
decidedly with development of the market for malleable castings. ‘The 
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Association formed a research committee, equipped a laboratory, secured 
a competent director, and began the work of so improving the products of 
every member of the Association that malleable castings would sustain 
a reputation for high, dependable, and uniform quality. ‘Ihe work has 
been going on for the last ten years, which is a testimonial to the high re- 
gard which the members of the Association have for research. | 

I believe the members who formerly made the best castings continue 
to do so, but the industry as a whole is far better off and the work of the 
Association in this direction has attracted attention in most of the coun- 
tries abroad. 

The Association spends about $150,000 per year in research. Work 
on control, in addition to research, is conducted at the expense of individual 
members for their benefit. 

The various plants are visited each month to inspect castings and when 
quality is found to be deteriorating specialists go at once to see the trouble 
and endeavor to solve the problem. 

Inspectors also see to it that the castings shipped by the producer are 
equivalent in quality to the test bars submitted to the laboratory. 

A research committee meets the second Tuesday of every month in 
Chicago, followed by a regular meeting of the western members of the 
Association. ‘The third Friday of each month finds the eastern members 
meeting in New York City. Joint meetings of eastern and western 
members are held quarterly in Cleveland. 


American Gas Association 


In the American Gas Association most of the income is derived from 
membership dues, of which there are two classes—company members and 
individuals. In addition, a charge is made for certain special service 
rendered to members and there is some revenue from the sale of publica- 
tions. 

The Association is rendering a very definite service to its member 
companies. It has upon its staff two members available for either field or 
installation work. Operating problems, industrial fuel development 
heating standards, the examination of gas appliances and gas consuming 
devices as regards fire hazards, efficiency, etc., indicate some of the lines of 
endeavor. 


The Asphalt Association 


The Asphalt Association is one of the newer industrial groups, having 
been formed in May, 1919. ‘The members are assessed $100 annually as 
dues, but no additional payment is made by them. Contributing members 
pay a lump sum yearly, fixed by the Board of Directors in general conform- 
ity with the extent of business done by them and benefits to be derived. 
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This is generally an assessment varying from 32 to 40 cents per ton of pav- 
ing asphalt sold. ‘The Association was formed to increase the market for 
asphalt in paving, and in order to carry on its educational program and do 
constructive work, it calls upon science. ‘This has to do not only with as- 
phalt itself, but with the chemical and physical factors involved in its 
application, codperation in designs for highway construction and the 
behavior of asphaltic types of pavement under various conditions of 
service. 


Paint Manufacturers Association 


The Paint Manufacturers Association of the United States and the Na- 
tional Varnish Manufacturers Association support an educational bureau. 
The educational bureau is supported by five-year subscriptions which range 
from $50 to $10,000 annually. ‘These are voluntary upon the part of mem- 
bers of both associations and any others interested in the work. ‘The funds 
for the bureau are kept distinct from the treasuries of the two associa- 
tions. 

The educational bureau has carried on research and experimental work 
for a number of years and published the results widely. It has studied 
special applications of paint and varnish and has developed new compounds, 
as for example, a special paint designed to reduce the fire hazard of wood 
shingles. When a new formula is devised and developed to the manu- 
facturing stage, it is the custom of the associations to grant licenses for its 
manufacture to members of the associations. 


Silk Association of America 


The Silk Association of America has directed much of its attention to 
the conditioning and testing of raw silk. It has made important contribu- 
tions to the subject and has performed a service in coéperating with foreign 
producers. ‘This has led to silk being brought to our market in the con- 
dition best suited to our uses. ‘Tests acceptable to both buyer and seller 
have been devised and there are many phases of silk production which have 
engaged the attention of the Association. ‘These include testing of dyes, 
researches upon the fastness of colors to sunlight, fundamental work upon 
the physical constants of the individual silk fibers, ete. The conditioning 
house makes a charge for the work done and is owned by the Association. 
The work done is more satisfactory than was previously possible in a similar 
establishment privately owned. 


National Association of Cotton Manufacturers 


The National Association of Cotton Manufacturers has given extensive 
consideration to research in the cotton industry. Beginning with a re- 
search committee, upon which were cotton mill men and scientists, a larger 
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program has now been worked out. A research secretary has been em- 
ployed who in addition to a certain amount of service work will travel in 
order to learn at first hand those problems confronting the various members 
of the Association which may be solved through applied science. 


American Institute of Baking 


The American Institute of Baking is one of the major activities of the 
American Bakers Association. The Institute is the outgrowth of an idea 
_ backed by one or two individuals who learned from personal experience 
what applied science can do for them. From a modest beginning the In- 
stitute has now advanced to the place where it owns a building, is giving 
short instructional courses, performs a plant problem service, and conducts 
research on problems fundamental to baking. A bulletin on the tech- 
nology of the business is issued. Support has come to the project in such 
volume that a broad program has been made possible and is being put into 
effect. 

This experience of the bakers is made even more interesting by the fact 
that by far the majority of commercial bakers would consider themselves 
unable individually to afford a laboratory or take on any expense which 
might not lead to immediate returns. ‘Through the codperative effort 
in which they are now engaged, the trade as a whole is able to avail itself 
of new principles and methods which otherwise would have been im- 
possible. 


American Society of Heating and Ventilating Engineers 


The American Society of Heating and Ventilating Engineers devotes 
about $25,000 a year to its research laboratory. The funds are raised 
by popular subscription and the work is done in codperation with the U. 5S. 
Bureau of Mines, Pittsburgh laboratory. More than twenty definite 
research projects have so far been undertaken. No tests, experiments or 
research are conducted for compensation. 


Association of Mianuracturers of Chilled Car Wheels 


The Association of Manufacturers of Chilled Car Wheels has for its 
purpose the advancement of knowledge concerning the manufacture and 
service of car and locomotive wheels by discussion, investigations, and 
reports of experience of experts and of members of the Association. In- 
formation is gathered and distributed on the manufacture and service of 
car and locomotive wheels. When the organization was formed, every 
car had a special design of wheel. "The Association has succeeded in stand- 
ardizing to four types designed for cars of different capacities. ‘These four 
take the place of about 175 patterns. 

A consulting engineer is retained on full time and a physical laboratory 
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has recently been installed to further the work of the Association. | bere 
are 25 members of the Association. 

Funds are obtained by assessment, based upon the capacities of the 
plants. Assessments in amounts of $5,000 are levied when funds are 
required. ‘Ihe total expense of operating the Association ina typical year 
was estimated at $40,000. 


Portland Cement Association 


The Portland Cement Association represents more than 90 per cent of 
the total production of Portland cement in the United States. In 1905, 
they began to discuss a research laboratory for the Association but a definite 
plan of action was not decided upon then and funds were not available. 
From 1916 on, the present activities of the Association were developed, 
having to do principally with scientific educational and promotional work. 
District offices are maintained to give service to users of cement, and 
through the structural materials laboratory research has been carried 
on and has proved its value to manufacturer and user alike. 

A corps of engineers, chemists and assistants give their entire time to 
the work and the results are published in the form of papers presented by 
them before scientific societies and in bulletins issued by the laboratory 
for general distribution. The annual budget runs into several hundred 
thousand dollars, which includes the cost of maintaining the service engi- 
neers in the various district offices. 

The research has to do largely with devising means for using local 
materials, and fundamental study on the part played by various compo- 
nents to concrete and cement, and the influence upon strength of such fac- 
tors as temperature and moisture during setting, excess water in mixing, 
and similar factors. Assistance has been rendered in designing standard 
structures and in devising uniform rational construction practice. 


National Lime Association 


In its effort to give the public better information on lime to the end that 
it may be used more accurately and to follow up its educational work 
properly, the National Lime Association has found that in even so old a 
material as lime there is much need for investigation and research. ‘This 
touches upon the properties of the materials produced in the different 
quarries and with different equipment. Much time is spent on the pe- 
culiar application of lime in more than 165 industries. 

‘The investigational work of the Association is conducted not so much in 
its own laboratories as in coéperation and collaboration with other in- 
stitutions which have a common interest in lime. A considerable amount 
of work is done through industrial fellowships in different institutions, this 
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work being directed jointly by the director of the Association and a repre- 
sentative of the institution concerned. 

The data obtained are published and distributed among those interested, 
whether it be on lime for construction purposes, for agriculture, or for the 
chemical field. 

Funds are secured by assessment on the product of each member in the 
organization, levied at.so many cents per ton of lime produced, the 
amounts being fixed each year by members in convention assembled. 


The Tanners’ Council 


The Tanners’ Council of the United States of America includes nearly 
all the producers of various grades of leather. Previous to the war, a re- 
search laboratory was established which has since been reorganized upon 
a broader plane and encouraged to proceed with fundamental work as 
contrasted with service work on raw materials of one kind or another. 
The Council was instrumental in furthering a school where those in the 
industry might gain knowledge to make them better craftsmen. ‘The 
council now has under consideration a comprehensive plan for the estab- 
lishment of not only a school for craftsmen but for advanced students and 
for research through direct appropriations from council funds. An ap- 
propriation of $110,000 has been made recently for a new research labora- 
tory. 7 

The Refractories Manufacturers Association 


The Refractories Manufacturers Association has been engaged in re- 
search for over five years, the original yearly appropriation having increased 
about 500 per cent. At first, only problems of general interest were stud- 
ied and this policy was followed for about one year. At that time it be- 
came evident that many of the research problems of the various companies 
required special study. ‘These studies can be made by following certain 
definite procedures, but the results are affected by operating conditions at 
the various plants. 

The refractories industry, especially that branch which is devoted to 
the manufacture of fire-clay brick, does not work with a standard material. 
The physical properties of the clays vary as does the process of manu- 
facture. It is this situation that limits the application of many of the re- 
sults that may be obtained by research. Consequently, it was decided 
to make the research facilities of the Association available to the members 
by the payment of a fee necessary to cover the expense of an individual 
investigation. ‘This latter field has been most profitable and popular, 
for the results are immediate and have a definite application. ‘The ex- 
perience gained by studying the same problem at different plants has been 
invaluable and often has made possible the expression of an opinion or 
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recommendation without additional study as the problem continues to 
arise. 

There is an extremely large field in this industry for the study of con- 
ditions under which the product is used. As these studies progress cer- 
tain facts become evident. In some cases, the product is used with shame- 
ful ignorance as to how it should be treated, yet when ultimate failure 
results it reflects upon the producer. Careful study has developed in- 
formation on many of the evil practices that are common. On the other 
hand, certain raw materials cannot be used for many purposes; the shrink- 
age may be too high, the refractoriness too low, or the strength insufficient. 
In other cases, complete knowledge of service requirements enables the 
production of suitable ware. 

An unforseen development of this plan has been in connection with 
matters of a more business-like nature. An accumulation of extensive 
data is of great benefit in many of the every day problems that come up, 
regarding specifications, tariff matters, trade development, and similar 
examples. ‘The centralization of data regarding similar products permits 
the formulation of policies that would otherwise remain undeveloped 
under conditions where each manufacturer is forced to protect his own 
interests without knowing how others may be affected. 


American Meat Packers Institute 


The achievements of scientific research in the packing industry have 
become a classic and are often used to illustrate how exceedingly profit- 
able research can be made in commerce. Every packing house of any 
consequence maintains a research and control laboratory. In view of 
these facts it is particularly interesting to note that a concerted movement 
has been initiated by the Institute of American Meat Packers looking 
toward the establishment of an Educational Institute. It is recognized 
that there is at present duplication of research work, that there is a limi- 
tation of research to such lines as may be expected to return a quick 
profit, that the individual companies—and there are 257 of them in 
the Institute—have their development limited by their own experi- 
ence, that no effort has been made to systematize this industrial ex- 
perience, and that the future is limited by the progress of the present. 
The industry is looking toward the establishment of a central distinctive 
home where technical men may be trained to succeed those now active in 
the packing industry, where by providing facilities for a broad train- 
ing the executives of the future may not be specialists in such narrow 
fields as many departmental executives of the present régime are known 
to be. 

The Institute is to become an organization which will combine the ac- 
tivities of a research institute, an educational center, a trade association, 
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and an industrial musuem. ‘To quote from the plan submitted by the 
Institute Plan committee, of which Thomas FE. Wilson is Chairman: 

1. As a research institution, it should: 

a. Develop and systematize a body of scientific and practical data 
for the service of the whole industry. 

b. Carry on agreed researches into new scientific and practical prob- 
lems common to all packers, without infringing on research along 
individual lines being done by specific companies. 

c. Conduct experiments on the extension of products and reclama- 
tion of materials (except where such experiments would infringe 
on original work done by some individual company. 

d. Collate and disseminate information concerning discoveries and 
developments having relation to the packing industry, without 
invading material developed by particular companies. 

e. Conduct merchandising surveys and commercial research work. 

Discover waste and means of eliminating it. 
Test materials and equipment offered to the industry. 

2: ae an educational institution it should do at least three things. 

a. Provide broad but specialized collegiate education for young men 
intending to enter the packing industry, just as the Colorado 
School of Mines provides such training for young men expecting to 
begin their work in the mining industry. 

b. Furnish special training to intermediate sub-executives (prospec- 
tive departmental heads) of promise already engaged in the 
industry. 

c. Conduct a continuation school for plant employees and junior 
office help. 

3. As a trade association, it should continue to do what the Institute 
is now doing in this direction. 

4. As an industrial museum, it should provide space for permanent 
exhibits of models showing modern packing-house operations, specimens 
and processes; and it should rent out space for exhibits of materials of 
industrial value, and for a permanent exhibit of packing house machinery 
and supplies—a sort of scientific museum and centralized market place, a 
gigantic permanent show window, conveniently located (being at Chicago) 
where packers from all parts of the country may come and view samples 
before making purchases and installments. 
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Plans for Codperative Research 
Many other associations are engaged in cooperative research on plans as 
diversified as are the industries represented. Many associations prefer 
to use their own laboratories, man them, and direct the work. Other 
associations begin by supporting a fellowship at one or more of our uni- 
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versities. Some rely upon the excellent facilites of some of our commercial 
laboratories or consulting engineers. Others make existing laboratories in 
plants available for the problems assigned and may begin with a sort of 
informational clearing house on existing knowledge and the state of the art 
as disclosed by the literature. Societies themselves may be formed, like 
the American Bureau of Welding, and the Crop Protection Institute, where 
all interested may meet on common ground and apportion the work, over- 
see it, and through the means of committees obtain funds from members 
and conduct experiments without actually establishing a separate labora- 
tory. 

Another plan is that of codperation with various government laboratories. 
Research associates are placed in these laboratories under the direction 
of the head of the bureau but with the program arranged with the assis- 
tance of an advisory committee representing the industry. At the Bureau 
of Standards in addition to research associates placed by single companies, 
scientists are maintained by the National Glass Containers Association, 
the Hollow Building Tile Association, Associated Tile Manufacturers, 
and the National Gypsum Association. 

At the Bureau of Mines we find as codéperators a number of Chambers of 
Commerce, individual companies, universities, and public service cor- 
porations. The Southern Appalachian Coal Operators Association and 
the American Society of Heating and Ventilating Engineers also work with 
the Bureau of Mines. ‘The Heavy Clay Products Associations and The 
Refractories Manufacturers have codperated with the Bureau of Mines in 
an extensive survey of possible economies in kiln firing. In general the 
Bureau contributes the time of specialists, the equipment in housing, and 
other substantial assistance. 

The results in all cases where government cooperacan is involved are 
made public at the conclusion of the work. 

The Forest Products Laboratory, the Department of Agriculture, and 
its various bureaus, and other government agencies are frequently avail- 
able to organizations conducting research where the public good is involved. 


Conclusion 


It has been shown that research can be successfully conducted by the 
association plan, whether the association be composed of a small or a large 
number of individuals, that there is a precedent for nearly any type of asso- 
ciation; and that there are many methods for securing research funds. In 
general these are based either upon the gross business done, the capitol 
stock, the number of employees, items of equipment, or the number of 


packages of products shipped. Voluntary contributions form another 
somewhat less uniform basis. 
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There are facilities and plans for carrying on a research program to suit 
any association activity, and a start can be had with a director of re- 
search who can survey the field, tabulate the problems and set up an in- 
formational clearing house, if funds are not available for a more extensive 
program. As money becomes available, fellowships can be established, 
special problems assigned to individual laboratories, and in time if de- 
sirable, a laboratory can be set up and maintained by the association for 
study exclusively upon its problems. 

There is still another possibility. I refer to a technical society, such as 
the AMERICAN CERAMIC SOCIETY, cooperating directly with trade associa- 
tions in planning, supervising, and even executing a carefully selected 
scientific program. The Socrmty could in fact be the Ceramic Research 
Institute in which the several Ceramic ‘Trade Associations could have a 
common interest and control, and the most economic directing of their 
technical and scientific problems. ‘This would be employing a going or- 
ganization, well organized, productive and rapidly growing in strength 
which the Ceramic Industries are even now supporting and governing. 
This would merely be employing that which the ceramic industries already 
have. The only thing necessary to make the AMERICAN CERAMIC SOCIETY 
directly and immediately available to the several ceramic trade associations 
is a change in the scheme of the Socigety organization and control of 
finances whereby the trade associations would be the controlling agents 
for their firm members, jointly with the several other ceramic interests 
which perhaps could not readily be represented through trade associations. 
This sharing in control of the affairs of the Society by trade associations 
could be arranged by constitutional provisions so that the individual 
members would gain rather than lose in their rights and benefits of mem- 
bership. It would affect that happy union in service of the financial and 
the technical industrial executives. | 


_ WasuineoTon, D. C. 


PAPERS AND DISCUSSIONS 
LONGER LIFE OF OUR TANKS! 


By C. A. MopES 


What is meant by the life of a glass furnace? 

It is the period of time during which a furnace will furnish a fixed tonnage 
of glass of quality that will permit a maximum production of articles which 
measure up to the standards required by the consumer. The producer’s 
interest lay in the attainment of certain quality, clarity, luster and strength. 
Quantity production requires a working quality of the glass that will not 
slow down operations, and after the ware is made, will not be lost due to 
strains. 

We shall consider only glass tanks operating under modern conditions, 
supplying glass to automatic machines. This operation is intensive, 
twenty-four hours of the day, and six to seven days of the week. 

From the time the glass is given to the machines there must be no in- 
terruption of flow from the furnace. ‘This condition demands that the 
temperatures must be kept constant while the raw materials are being 
brought into solution and that while the furnace is “under load” certain 
‘working temperatures’ must be maintained. ‘The results to the glass 
in the bottle are serious with the most perfect batch if the proper tempera- 
tures are not maintained. 

Money is invested in the construction of a furnace to produce the maxi- 
mum number of pieces per twenty-four hours. Each piece has a fixed 
sale value which must cover such charges as tax, cost of construction, 
raw material, fuel, maintenance, labor, selling costs, etc. Given a fur- 
nace which will consistently furnish a given quantity of good glass per 
twenty-four hours there is a potential profit if it can be made to produce 
110% or 115%. It is a tempting opportunity that soon brings about an 
overload. ‘The larger quantity of raw material requires a larger heat in- 
put to maintain the required tank temperatures. Indeed the working 
temperatures must be higher if there is to be a shortening of the time 
interval between the introduction of raw materials and the drawing of re- 
fined glass. In this we may for a time succeed, then the results of over- 
straining and overheating of the tanks begin to show. ‘The furnace has 
not withstood this more severe treatment. Another repair bill has to be 
paid. Production is halted which in turn may mean loss of customers. 
Will the year’s profit and loss statement refiect the anticipated earnings 
from this over-burdening of the tank? 

The question of how long a modern machine furnace should last is 
one that cannot be determined without careful consideration of all these 
relating factors. Some basic units of production will have to be adopted, 


+ Presented at the Atlantic City Meeting, Feb., 1924 (Glass Division). 
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for example an average producing capacity of twenty-five tons of good 
glass every working day for a period of twelve months. In this standard 
schedule, allowance would have to be made for the time required to repair 
the furnace, and for the gradually decreasing furnace efficiency due to 
erosions of the materials, which would require heavier loads and more heat 
input when the furnace was first started. At the end of the twelve-month 
period just as good a glass and as good ware would have to be made from 
this furnace as at any time. 

Careful record would have to be made of the construction, hourly 
temperatures, fuel used, glass produced, batch melted, temporary repairs, 
minor maintenance, etc. The time taken to heat from 70° to melting 
temperature and the methods used would have to be known. ‘These 
conditions and practices vary quite widely in different glass plants, each 
operator believing his to be the only safe procedure. And they are jus- 
tified in their opinions by the results they obtained but nevertheless 
without a standard basis of rating it is impossible to make comparisons on 
“life of tank.” 

Unfortunately, however, there are many influencing conditions and fac- 
tors which cannot be forseen in the carrying out of the most exact pro- 
cedure. Even when the furnace is rebuilt with satisfactory block the 
chances are it will not operate with the expected efficiency. We are con- 
fused and have nothing to offer but opinions in lieu of explanation and this 
is not the way to solve the question. The block-maker is blamed as is 
the builder and the operators. We try again. Somewhere in the con- 
struction and operation we varied widely from the specifications. 

Two factories both using blocks of the same make, one is convinced that 
a 12-inch and 15-inch thick block is the best while the other believes a 
10-inch and 12-inch block is the best. ‘The first plant condemns the quality 
of the blocks on the basis of short life on the furnaces, while the second 
plant has success with the thinner blocks and produces more glass per square 
foot of melting surface than does the first plant, temperatures used by 
both being the same. 

In a certain plant two furnaces are operated, one furnace by a thermal 
engineer using all the refinements and means of control possible. ‘The 
other furnace of similar construction operated without these refined con- 
trol devices, produces as much good glass per pound of fuel as does the 
first. In this case the furnace design and construction are the most effec- 
tive factors and if given the same ratio of heat input and same charge of 
glass batch per day, their productiveness will be equal. 

One attractive problem is the small amount of heat used in the actual 
melting of a pound of glass, the high heat loss at the exterior of the furnace, 
and suggestions of how to conserve more of the heat for glass making. 
The answer is proper insulation. ‘here are certain portions of our fur- 
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naces that can be insulated without shortening the life of the furnace, and 
there are other portions which, if insulated, would rapidly deteriorate. 

Recently I saw an attempt at insulation of the high temperature portion 
of the furnace. I would not recommend any one to repeat this experiment. 

Makers of refractories frequently offer a new idea in shape, size or make 
of block as a cure for tank failures. Unfortunately the glassmaker must 
put the material to actual test before either the blockmaker or he knows 
the positive results. If it is a success the blockmaker is elated and tells 
the other glass makers; if a failure, he is silent and the glassmaker is sorry. 

There is too much empiric in the production of tank blocks. Block- 
makers, however, are sincere in their efforts to furnish the longest life 
blocks. 

By “‘blocks’’ I mean blocks used below the glass line. ‘The refractory 
material used in construction above this flux line if properly constructed, 
is not a factor in the life of the furnace. It is below the flux line where our 
troubles are had. ‘The blocks above the glass line may be and in most 
cases should be of quite different materials than those used in the blocks 
with which the glass is in contact. This requires different clays and differ- 
ent mesh grog, which results in different density and coefficient of ex- 
pansion. The blocks used in contact with the molten glass are made 
to withstand high temperatures and the erosive action of the batch ma- 
terials. Careful attention must be given this portion of the furnace 
throughout the life of the furnace. 

The reported “‘long life’ of some furnaces is creditable to the furnace 
having been operated much under capacity and the “short life’ of other 
furnaces is chargeable to poor construction or poor handling during the 
heating-up period. 

Each plant has its problems and I cannot see the possibility of anyone 
making specific recommendations for longer life of furnaces until agreement 
is had on what the expected time a furnace should operate, and what shall be 
a normal quantity and quality production of glass. Decision can be made 
only by a group of reliable men conscientiously considering materials and 
construction. They would have to assemble a large amount of actual operat- 
ing data. This would require time and the confidence of furnace operators. 


Inuinors Grass Co, 
ALTON, ILLINOIS 





DISCUSSION ON “EXACT NOTIONS OF FLUORINE ENAMELS”! 
(Reply to J. E. Hansen’s Discussion) 
CHARLES Musio_: Mr. Hansen believes that no loss of SiOz is visible 
in his examples, notwithstanding the fact that the fluorine is entirely driven 
out as SiF,; on which the calculations were made. 


'C. Musiol, Jour. Amer. Ceram. Soc., 7 [2], 105(1924). 
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Let us take again the analysis “A” and “'C”’ and also ‘“‘A”’ “Cx” given 
by Mr. Hansen and let us examine them after their transformation into 
“‘substractive’”’ analysis, according to our method. 

Let us first suppose that the analysis “A” should not have undergone 
any change; it should have remained “A.’”’ In consequence we should 


have: 
values of ‘‘A’”’ 
rota a BTA or Me eng 
values of ‘‘A”’ 


it is to say that these quotients would have remained equal to the unit. 





TABLE I 
OA Coed Cx! values ‘‘A”’ watues SCZ ivaliucsmCxa7 
values ““A’”’ values ‘‘A”’ values ane 
Na,O 17.40 18.34 18.10 1 1.054 1.040 
K,0 1.69 Eres: 1.79 i 1.054 1.059 
CaO 0.09 5.89 0.93 1 1.054 1.060 
MnO 1.03 1.08 1.09 1 1.050 #1058 
CoO 1.14 1.20 ead 1 1.053 1.061 
B20; 13.85 14.60 14.32 1 1.054 1.0385 
Al2,Os BaL0 6.01 6.05 1 °1.054 1.061 
SiO, 50. 90 00.50 50.90 1 0.992 1.000 
F, | 3.68 1 
101 .55 100 .00 100 .00 wee 
—O 1.505 de> 8 1 











100.00. 100.00 100.00 


Let us look now at the quotients of the analysis ‘“‘C”’ and ‘‘A”’ and of 
the analysis ““Cx’’ and “A.” We immediately see by the difference of the 
quotients that in the first case there is complete disappearance of fluorine 
and loss of $102, and in the second case complete disappearance of fluorine, 
loss of SiO, and a feeble loss of Na2O and of BoOs. 

This proves without any doubt that the mere ‘‘chemical data’”’ are 
not sufficient to conclude and that they may, without the mathematical 
proof, make the chemist the victim of his fallacy. 

I think Mr. Hansen is wrong when he excludes the mathematical means 
from chemistry, for both methods must complete each other. 

Any enamelist knows that any mixture of chemical products, applied 
to the enamel-batch, put into the melting-furnace consists of two parts: 

1. The former, which gives the enamel generally represented by a 
molecular formula, and 

2. The latter, which containing products such as water, organic 
bodies, different gases, etc., evaporates or disappears, forming perhaps new 
chemical combinations, and is not represented in the formula of the 
enamel. 

My article only treats those phenomena which refer to the first part of - 
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the enamel-batch, 7. ¢., to the enamel and it has not at all touched the 


question of the second part. Therefore, the statement that the “fluorine 


escapes as such,” 7. ¢., from our enamel-formula, is correct. 
What may occur with this fluorine in status nascendi when it gets into 


contact with the second part of the enamel-batch, is quite another question, 


not discussed by my article. 

For this reason I am obliged to reject the sentence of the abstract ex- 
pressing that ‘‘the fluorine disappears during the melting process as Fo,” 
because I did not pen that myself. 

To the question of Mr. Hansen as to where I obtain the oxygen to form 
the CaO of CaFs, I wish to make reference to the reaction which takes 
place in submitting the fluorspar to red heat in a steam-atmosphere, 
according to the formula: CaF; + H,O = CaO + 2HF. 

The presence of water in any enamel-batch is to be found under the form 
of humidity, hydrated water, water of crystallization coming namely from 
the boracic compounds when the enamel is not boronless. 

Let us take as examples the typical American enamels published not 
long ago by Mr. Wolfram: 

100 kg. of ground-coat-batch at 82% borax contains 15 kg. cryst. water 
100 kg. of white enamel batch at 25.5% borax contains 12 kg. cryst. water 

These quantities of water are more than sufficient to satisfy the demand 
of oxygen which should be necessary for the substitution of the fluorine. 

Whether the fluorine disappears under the form of SiF, or under any 
other form constitutes an academic question which may be of some curiosity 
to the chemist, but which is not useful at all for the enamelist. The vital 
question for the latter is to know whether or not the partial disappearance 
of the fluorine always involves a decrease of SiO2, as certain chemists 
pretend. 

H. H. STEPHENSON: Mr. Hansen has pointed out, I think very justly, 
the improbability of the element fluorine escaping. The following list 
includes most of the possibilities, some of them very remote and in fact 
hypothetical. 

(a) From the enamel: SiF., BF3;, HF, NaF, KF, SnF., SbFs3, TiF,, 
and their double compounds. 

(>) From the atmosphere: The formation of a compound of F with 
O or N or both, nitrides, NOF, NH,F. 

(c) From fire gases, if present: The formation of a compound of F with 
a saturated or unsaturated carbon compound (cyanamides, etc.). 

Before seriously considering (6) and (c), it would have to be shown that 
an enamel behaves differently when heated in a vacuum or in a quite 
indifferent gas to what it does in air. But in view of the fact that almost 
all of the elements present in an enamel are known to form nitrides at high 
temperatures, and that nitrides with H.O form ammonia, the following 
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equations do not appear to me impossible as temporary and catalvtic 
phenomena. 
Wy Cake hoe MO = CaO: ONELE + N.Os. 

(2) NHuF dissociates, the HF escaping or attacking SiO, or B.O;; and 
2NH; + N2O3; = 2Ne2 + 3H2O, as in the preparation of N from NHiNO,. 

Thus one might look for HF, NH; and N2O; in the exit gases. 

In the (a) list, KF boils at 1458°C and NaF at 1705°C; temperatures 
far above the enamel burn. ‘Their double compounds with other fluorides 
may be possible. 

The problem however has been settled under actual industrial conditions 
in favor of SiF, (excepting BF3;). How does sodium silicofluoride come 
onto the market in fairly large quantities and at a reasonable price? 
Simply because it is a by-product of the artificial fertilizer industry. The 
phosphate rock contains enough silicates and fluorides as impurity to make 
the escape of SiF, noxious and therefore prohibited by law in most coun- 
tries. It may be objected that this reaction is an acid reaction in presence 
of sulphuric acid, while the enamel conditions are alkaline. ‘This is not 
strictly true. A glaze slip may be alkaline, but at high temperatures SiO» 
makes all kiln reactions acid reactions. 

Thus SiF; and BF3, formed directly or catalytically, remain the leading 
probabilities. A well-equipped spectographer would settle the matter 
in a few minutes (see ‘Practical Spectographic Analysis,’ No. 444, Bureau 
of Standards, Scientific Papers). 

J. E. Hansen: With regard to Mr. Musiol’s reply to my discussion of 
his paper on “Extract Notions of Fluorine Enamels,” may I state that I 
have no wish to exclude mathematical interpretations from chemistry, 
but that the point which I wished to emphasize in that discussion, and which 
I still wish to emphasize is that the chemical analysis of the fritted enamel 
and any mathematical relationship which may exist between the con- 
stituents of the enamel in the raw batch and in the fritted condition 
are not sufficient in themselves to show in what form the volatile constituents 
of the batch escaped from it. 

The possibilities for various chemical combinations to be formed in the 
melting of an enamel batch are so numerous, and are subject to such 
complexities, that even with a combination of chemical and mathematical 
relationships, no proof can be considered a real proof until it is substantiated 
with chemical data showing the quantity and composition of the gas 
evolved during the melting process. 

Furthermore, all the enamel constituents, when in a molten or liquid 
state, have a certain vapor pressure, great or small, depending on their 
individual characteristics and upon the temperature of the smelting furnace. 
This vapor pressure results in volatilization losses of each and every ma- 
terial, to a greater or lesser extent, which in turn alters the chemical analy- 
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sis of the resultant fritted enamel, and likewise alters any mathematical 
relationships derived therefrom. 

I am still unable to reconcile Mr. Musiol’s statement that “‘fluorine 
escapes as such” (the italics are mine) with his denial that “the fluorine 
escapes during the melting process as F2.” Certainly according to the 
usage of the English language, ‘“‘as such,’”’ in this case, can mean only 
“as fluorine (Fo), and it cannot mean fluorine in combination with any 
other element. 


REFRACTORIES QUESTION BOX 
E. E. Ayars, EDITOR 


1. Does the grinding (coarse or fine) have anything to do with the resistance of 
a fire-clay brick to spalling? 

2. What difference is there between the properties of a soft mud machine made 
and a hand made brick? 

3. What is the best method of sampling fine ground fire clay for testing? Dis- 
cuss straight clay and cement mixtures. 

4. Canacustomer form any judgment of the quality of a shipment by a test made 
on one brick? If not, how many samples should be used? 

5. Can an iron free clay brick be made for blast furnace service? 

6. Will results in service justify the expenditure and added cost necessary in 
order to make fire-brick mixes from definite percentages of definitely sized clay grains? 

7. What effect do soluble salts (such as show on red burning clays as scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 
of low refractoriness? 

8. What effect do sand and air inclusions (commonly called sand cracks or molding 
cracks) incident to hand molding, have on the service of hand made fire brick? 

9. What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? ‘The failure consists of premature vitrification and carbonizing 
with subsequent fusion. Is this a result of subjecting the brick to a reducing atmos- 
phere? 

10. What is the reason for the more rapid failure, at a lower temperature, of fire 
brick subjected to reducing atmosphere, than will obtain with the same brick under 
oxidizing conditions? 

11. What is the relative spalling tendency of fire brick under reducing and oxi- 
dizing conditions, respectively? 


Question 


Does the grinding (coarse or fine) have anything to do with the resistance of a clay 
brick to spalling? 


Discussion 


There are certain finely ground fire brick that resist spalling very well 
and there are other coarsely ground fire brick that do not, but when other 
conditions are the same a coarsely ground brick has a higher resistance to 
spalling. The finely ground brick that stand up well are invariably made 
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from very refractory clays or clays that do not vitrify at the furnace 
temperature. The coarsely ground brick that spall badly usually have poor 
mechanical strength or else are made either from dense burning clays 
or clays of low refractoriness. ‘The fine ground brick that stand up well 
can be improved in many cases by coarser grinding; the coarsely ground 
brick by increasing the strength in some cases or by reducing the content 
of dense burning clay in others. 

I think it was mentioned that the coarse grain brick had a higher spalling 
than finer grain brick and when these bricks spall it tends to break up this 
thin film of coarse and a chunk of brick would fall out. This fine grade 
brick did not spall at all—it wore down very gradually until it was about 
one and one-half inches in thickness, red hot on the outside. These 
bricks were tested in an alkali furnace—RAayMonpD M. Howe. 


In almost every paper written on the manufacture of brick for use in 
malleable iron furnace bungs, it is stated that the best bricks for this 
purpose are of coarse grind, open texture and light burn. The grinding 
exerts a great influence on the resistance of a clay brick to spalling but the 
grain size should be within certain limits. Brick that are too coarse, 
spall just as readily as those that are too fine. 

The following screen analyses are offered as evidence: 


(2) (3) 


Per cent Per cent Per cent 
Retained on No. 10 sieve 2025 19.4 Sere 
Retained on No. 20 sieve 1827. 19.8 22 .4 
Retained on No. 40 sieve 9.2 10.4 14.0 
Retained on No. 60 sieve 4.7 Fy 7.4 
Retained on No. 100 sieve 4.0 5.3 fees 
Passed through No. 100 sieve 35.6 39.9 45.4 


100 .0 100.0 100.0 


Samples No. 1 and No. 2 were made from the same type of clay by the 
soft mud, repress method and given the same heat treatment. Sample 
No. 3 was made from the same type clay by the dry press method. 

Sample No. 1 gave about four heats in service. 

Sample No. 2 gave about twenty-two heats in service. 

Sample No. 3 gave thirty-three heats in service. 

These results seem to indicate that coarse grinding is not the way to 
overcome spalling in brick made from Kentucky semi-flint clays.—C. E. 
BALES, Louisville Fire Brick Works. 


In conducting some tests on kaolinitic fire clay we found that there was a ~ 
difference. Those clays did not vitrify. We found that the difference be- 
tween two bricks of exactly the same composition, one over an 8 mesh screen, 
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the other over a quarter mesh screen, without any effort to control the 
percentage except with the natural differentiation of a screen, would make 
that difference on exactly the same brick. In the average spalling test 
we only got 3 heats on the 8 mesh, where we got 15 on the quarter mesh. 
The manufacturers of Pennsylvania brick are unanimous in saying that a 
coarse grain brick is the best resistance in spalling in service and in spalling 
tests besides.—A. F. GREAVES-WALKER, Stevens, Inc., Stevens Pottery, Ga. 


It does not seem as though we should be expected to draw conclusions 
from one article. Perhaps in this case the coarse ground brick would give 
a very poor value, the mechanical strength being as big a factor in the 
failure as what you might term real spalling. It seems as though 
there is a pretty fine distinction there to determine whether the spalling 
is due to heating and cooling or whether it is due more to a squeezing, a 
pressure effect, that you might have. With Pennsylvania clays—there 
is no question but what a finely ground brick can be bolstered up by a 
coarse grinding; on the other hand with a clay such as the sandy clays of New 
York, I do not believe you could change their resistance to spalling a whole 
lot by changing the size of the grain—that is, in actual service, because 
those bricks are so low in impurities that vitrification probably does not 
take place very rapidly and when they finally go, they go witha bang. The 
New Jersey brick is pretty finely ground and they certainly can stand 
heating and cooling all right. So you get as many different results as you 
have methods and clays.—F. A. Harvey, U. S. Refractories Corp., Mt. 
Unicon wba: 


Question 


What is the best method of sampling fine-ground fire clay for testing? Discuss 
straight clay and cement mixtures. 


Discussion 


In the case of very fine materials like clays and cements, we usually 
open, in a carload of cement for instance, about twenty-five bags. We 
have a long sort of a tube, we ram the tube away down into the bag and take 
a sample out with that tube. We take the twenty-five samples and mix 
them and pour it down to whatever we want to use it for, sieve tests, etc. 
In case of bulk shipments we do not get very much fine stuff, but when 
we do we bore down into the car. Of course it has to be more or less sur- 
facesample. We cannot go very deep. In the case of some of our chrome 
ores, we dig trenches from one end of the car to the other, and clear to the 
floor.—C. E. Nespitt, Carnegie Steel Co., Pittsburgh, Pa. 


In the case of some refractory clays.that we suspected of varying greatly, 
and to prove whether they did or not, for every tenth shovel full we took 
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for example an average producing capacity of twenty-five tons of good 
glass every working day for a period of twelve months. In this standard 
schedule, allowance would have to be made for the time required to repair 
the furnace, and for the gradually decreasing furnace efficiency due to 
erosions of the materials, which would require heavier loads and more heat 
input when the furnace was first started. At the end of the twelve-month 
period just as good a glass and as good ware would have to be made from 
this furnace as at any time. 

Careful record would have to be made of the construction, hourly 
temperatures, fuel used, glass produced, batch melted, temporary repairs, 
minor maintenance, etc. The time taken to heat from 70° to melting 
temperature and the methods used would have to be known. ‘These 
conditions and practices vary quite widely in different glass plants, each 
operator believing his to be the only safe procedure. And they are jus- 
tified in their opinions by the results they obtained but nevertheless 
without a standard basis of rating it is impossible to make comparisons on 
“life of tank.’ 

Unfortunately, however, there are many influencing conditions and fac- 
tors which cannot be forseen in the carrying out of the most exact pro- 
cedure. Even when the furnace is rebuilt with satisfactory block the 
chances are it will not operate with the expected efficiency. We are con- 
fused and have nothing to offer but opinions in lieu of explanation and this 
is not the way to solve the question. ‘The block-maker is blamed as is 
the builder and the operators. We try again. Somewhere in the con- 
struction and operation we varied widely from the specifications. 

Two factories both using blocks of the same make, one is convinced that 
a 12-inch and 15-inch thick block is the best while the other believes a 
10-inch and 12-inch block is the best. The first plant condemns the quality 
of the blocks on the basis of short life on the furnaces, while the second 
plant has success with the thinner blocks and produces more glass per square 
foot of melting surface than does the first plant, temperatures used by 
both being the same. 

In a certain plant two furnaces are operated, one furnace by a thermal 
engineer using all the refinements and means of control possible. ‘The 
other furnace of similar construction operated without these refined con- 
trol devices, produces as much good glass per pound of fuel as does the 
first. In this case the furnace design and construction are the most effec- 
tive factors and if given the same ratio of heat input and same charge of 
glass batch per day, their productiveness will be equal. 

One attractive problem is the small amount of heat used in the actual 
melting of a pound of glass, the high heat loss at the exterior of the furnace, 
and suggestions of how to conserve more of the heat for glass making. 
The answer is proper insulation. There are certain portions of our fur- 
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naces that can be insulated without shortening the life of the furnace, and 
there are other portions which, if insulated, would rapidly deteriorate. 

Recently I saw an attempt at insulation of the high temperature portion 
of the furnace. I would not recommend any one to repeat this experiment. 

Makers of refractories frequently offer a new idea in shape, size or make 
of block as a cure for tank failures. Unfortunately the glassmaker must 
put the material to actual test before either the blockmaker or he knows 
the positive results. If it is a success the blockmaker is elated and tells 
the other glass makers; if a failure, he is silent and the glassmaker is sorry. 

There is too much empiric in the production of tank blocks. Block- 
makers, however, are sincere in their efforts to furnish the longest life 
blocks. : 

By ‘“‘blocks’’ I mean blocks used below the glass line. The refractory 
material used in construction above this flux line if properly constructed, 
is not a factor in the life of the furnace. It is below the flux line where our 
troubles are had. ‘The blocks above the glass line may be and in most 
cases should be of quite different materials than those used in the blocks 
with which the glass isin contact. This requires different clays and differ- 
ent mesh grog, which results in different density and coefficient of ex- 
pansion. The blocks used in contact with the molten glass are made 
to withstand high temperatures and the erosive action of the batch ma- 
terials. Careful attention must be given this portion of the furnace 
throughout the life of the furnace. 

The reported “long life’”” of some furnaces is creditable to the furnace 
having been operated much under capacity and the “‘short life” of other 
furnaces is chargeable to poor construction or poor handling during the 
heating-up period. 

Each plant has its problems and I cannot see the possibility of anyone 
making specific recommendations for longer life of furnaces until agreement 
is had on what the expected time a furnace should operate, and what shall be 
a normal quantity and quality production of glass. Decision can be made 
only by a group of reliable men conscientiously considering materials and 
construction. ‘They would have to assemble a large amount of actual operat- 
ing data. This would require time and the confidence of furnace operators. 


Inuinors Giass Co. 
ALTON, ILLINOIS 


DISCUSSION ON “EXACT NOTIONS OF FLUORINE ENAMELS”! 
(Reply to J. E. oe Discussion) 
CuarLes Musio_: Mr. Hansen believes that no loss of SiO: is visible 
in his examples, notwithstanding the fact that the fluorine is entirely driven 
out as SiF,; on which the calculations were made. 


1C, Musiol, Jour. Amer. Ceram. Soc., 7 [2], 105(1924). 
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Let us take again the analysis “A”’ and “C”’ and also “‘A”’ “Cx” given 
by Mr. Hansen and let us examine them after their transformation into 
“substractive”’ analysis, according to our method. 

Let us first suppose that the analysis “‘A”’ should not have undergone 
any change; it should have remained “A.’’ In consequence we should 


have: 
values of ‘‘A”’ 
ee ee i 
values of ‘‘A’”’ 


it is to say that these quotients would have remained equal to the unit. 





TABLE I 
AC Gore exe” ValueseeA, = valiess (C2 ivalies,; Cx 
values ““A’’ values ‘‘A”’ values ‘‘A’”’ 
Na:,O 17.40 18.34 18.10 1 1.054 1.040 
K,0 1.69 11S 1.79 ip 1.054 1.059 
CaO 5.09 5.89 5.93 | 1.054 1.060 
MnO 1.03 1.08 1.09 i 1.050 1.058 
CoO 1.14 120 ibe pn h 1 1.053 1.061 
B2O3 13.85 14.60 14.32 1 1.054 1.035 
Al,Os 5.70 6.01 6.05 1 1.054 1.061 
SiOz 00.90 50. 50 50.90 1 0.992 1.000 
Fy 3.68 ih 
101 .55 100 .00 100 .00 
—O 1.55 1 








100.00 100.00 100.00 


Let us look now at the quotients of the analysis ““C’’ and “‘A”’ and of 
the analysis ““Cx’’ and “A.” We immediately see by the difference of the 
quotients that in the first case there is complete disappearance of fluorine 
and loss of SiOz, and in the second case complete disappearance of fluorine, 
loss of SiO», and a feeble loss of Na2O and of BOs. 

This proves without any doubt that the mere ‘‘chemical data’’ are 
not sufficient to conclude and that they may, without the mathematical 
proof, make the chemist the victim of his fallacy. 

I think Mr. Hansen is wrong when he excludes the mathematical means 
from chemistry, for both methods must complete each other. 

Any enamelist knows that any mixture of chemical products, applied 
to the enamel-batch, put into the melting-furnace consists of two parts: 

1. The former, which gives the enamel generally represented by a 
molecular formula, and 

2. The latter, which containing products such as water, organic 
bodies, different gases, etc., evaporates or disappears, forming perhaps new 
chemical combinations, and is not represented in the formula of the 
enamel. 

My article only treats those phenomena which refer to the first part of 
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the enamel-batch, 7. e., to the enamel and it has not at all touched the 
question of the second part. ‘Therefore, the statement that the ‘fluorine 
escapes as such,” 7. e., from our enamel-formula, is correct. 

What may occur with this fluorine in status nascendi when it gets into 
contact with the second part of the enamel-batch, is quite another question, 
not discussed by my article. 

For this reason I am obliged to reject the sentence of the abstract ex- 
pressing that ‘‘the fluorine disappears during the melting process as Fo,” 
because I did not pen that myself. 

To the question of Mr. Hansen as to where I obtain the oxygen to form 
the CaO of CaF., I wish to make reference to the reaction which takes 
place in submitting the fluorspar to red heat in a steam-atmosphere, 
according to the formula: CaF, + H.O = CaO + 2HF. 

The presence of water in any enamel-batch is to be found under the form 
of humidity, hydrated water, water of crystallization coming namely from . 
the boracic compounds when the enamel is not boronless.. 

Let us take as examples the typical American enamels published not 
long ago by Mr. Wolfram: 

100 kg. of ground-coat-batch at 82% borax contains 15 kg. ecryst. water 
100 kg. of white enamel batch at 25.5% borax contains 12 kg. cryst. water 

These quantities of water are more than sufficient to satisfy the demand 
of oxygen which should be necessary for the substitution of the fluorine. 

Whether the fluorine disappears under the form of SiF, or under any 
other form constitutes an academic question which may be of some curiosity 
to the chemist, but which is not useful at all for the enamelist. The vital 
question for the latter is to know whether or not the partial disappearance 
of the fluorine always involves a decrease of SiOQe, as certain chemists 
pretend. | 

H. H. STEPHENSON: Mr. Hansen has pointed out, I think very justly, 
the improbability of the element fluorine escaping. The following list 
includes most of the possibilities, some of them very remote and in fact 
hypothetical. 

(a) From the enamel: SiFy, BF3, HF, NaF, KF, SnFy, SbF3, TiF,, 
and their double compounds. 

(6) From the atmosphere: ‘The formation of a compound of F with 
O or N or both, nitrides, NOF, NHuF. 

(c) From fire gases, if present: Tthe formation of a compound of F with 
a saturated or unsaturated carbon compound (cyanamides, etc.). 

Before seriously considering (b) and (c), it would have to be shown that 
an enamel behaves differently when heated in a vacuum or in a quite 
indifferent gas to what it does in air. But in view of the fact that almost 
all of the elements present in an enamel are known to form nitrides at high 
temperatures, and that nitrides with H,O form ammonia, the following 
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equations do not appear to me impossible as temporary and catalvtic 
phenomena. 

(1) CaF, + Ne + H.O = CaO + 2NH.F + N,Os. 

(2) NH.F dissociates, the HF escaping or attacking SiO, or B2.O3; and 
2NH; + N203 = 2Ne2 + 3H20, as in the preparation of N from NH,NO,. 

Thus one might look for HF, NH; and N.0O; in the exit gases. 

In the (@) list, KF boils at 1458°C and NaF at 1705°C; temperatures 
far above the enamel burn. Their double compounds with other fluorides 
may be possible. 

The problem however has been settled under actual industrial conditions 
in favor of SiF, (excepting BF;). How does sodium silicofluoride come 
onto the market in fairly large quantities and at a reasonable price? 
Simply because it is a by-product of the artificial fertilizer industry. The 
phosphate rock contains enough silicates and fluorides as impurity to make 
the escape of SiF, noxious and therefore prohibited by law in most coun- 
tries. It may be objected that this reaction is an acid reaction in presence 
of sulphuric acid, while the enamel conditions are alkaline. This is not 
strictly true. A glaze slip may be alkaline, but at high temperatures SiO 
makes all kiln reactions acid reactions. 

Thus SiF, and BF;, formed directly or catalytically, remain the leading 
probabilities. A well-equipped spectographer would settle the matter 
in a few minutes (see “Practical Spectographic Analysis,”’ No. 444, Bureau 
of Standards, Scientific Papers). 

J. E. HANSEN: With regard to Mr. Musiol’s reply to my discussion of 
his paper on “Extract Notions of Fluorine Enamels,’ may I state that I 
have no wish to exclude mathematical interpretations from chemistry, 
but that the point which I wished to emphasize in that discussion, and which 
I still wish to emphasize is that the chemical analysis of the fritted enamel 
and any mathematical relationship which may exist between the con- 
stituents of the enamel in the raw batch and in the fritted condition 
are not sufficient in themselves to show 1n what form the volatile constituents 
of the batch escaped from it. 

The possibilities for various chemical combinations to be formed in the 
melting of an enamel batch are so numerous, and are subject to such 
complexities, that even with a combination of chemical and mathematical 
relationships, no proof can be considered a real proof until it is substantiated 
with chemical data showing the quantity and composition of the gas 
evolved during the melting process. 

Furthermore, al] the enamel constituents, when in a molten or liquid 
state, have a certain vapor pressure, great or small, depending on their 
individual characteristics and upon the temperature of the smelting furnace. 
This vapor pressure results in volatilization losses of each and every ma- 
terial, to a greater or lesser extent, which in turn alters the chemical analy- 
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sis of the resultant fritted enamel, and likewise alters any mathematical 
relationships derived therefrom. 

I am still unable to reconcile Mr. Musiol’s statement that “fluorine 
escapes as such” (the italics are mine) with his denial that “the fluorine 
escapes during the melting process as Fy.” Certainly according to the 
usage of the English language, ‘“‘as such,” in this case, can mean only 
“as fluorine (F2),” and it cannot mean fluorine in combination with any 


other element. 


REFRACTORIES QUESTION BOX 
E. E. Ayars, EDITOR 


1. Does the grinding (coarse or fine) have anything to do with the resistance of 
a fire-clay brick to spalling? 

2. What difference is there between the properties of a soft mud machine made 
and a hand made brick? 

3. What is the best method of sampling fine ground fire clay for testing? Dis- 
cuss straight clay and cement mixtures. 

4. Cana customer form any judgment of the quality of a shipment by a test made 
on one brick? If not, how many samples should be used? 

5. Can an iron free clay brick be made for blast furnace service? 

6. Will results in service justify the expenditure and added cost necessary in 
order to make fire-brick mixes from definite percentages of definitely sized clay grains? 

7. What effect do soluble salts (such as show on red burning clays as scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 
of low refractoriness? . 

8. What effect do sand and air inclusions (commonly called sand cracks or molding 
cracks) incident to hand molding, have on the service of hand made fire brick? 

9. What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? ‘The failure consists of premature vitrification and carbonizing 
with subsequent fusion. Is this a result of subjecting the brick to a reducing atmos- 
phere? 

10. What is the reason for the more rapid failure, at a lower temperature, of fire 
brick subjected to reducing atmosphere, than will obtain with the same brick under 
oxidizing conditions? 

11. What is the relative: spalling tendency of fire brick under reducing and oxi- 
dizing conditions, respectively? 


Question 
Does the grinding (coarse or fine) have anything to do with the resistance of a clay 
brick to spalling? 
Discussion 


There are certain finely ground fire brick that resist spalling very well 
and there are other coarsely ground fire brick that do not, but when other 
conditions are the same a coarsely ground brick has a higher resistance to 
spalling. The finely ground brick that stand up well are invariably made 
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from very refractory clays or clays that do not vitrify at the furnace 
temperature. The coarsely ground brick that spall badly usually have poor 
mechanical strength or else are made either from dense burning clays 
or clays of low refractoriness. The fine ground brick that stand up well 
can be improved in many cases by coarser grinding; the coarsely ground 
brick by increasing the strength in some cases or by reducing the content 
of dense burning clay in others. | 

I think it was mentioned that the coarse grain brick had a higher spalling 
than finer grain brick and when these bricks spall it tends to break up this 
thin film of coarse and a chunk of brick would fall out. ‘This fine grade 
brick did not spall at all—it wore down very gradually until it was about 
one and one-half inches in thickness, red hot on the outside. ‘hese 
bricks were tested in an alkali furnace—RayMonpD M. Howe. 


In almost every paper written on the manufacture of brick for use in 
malleable iron furnace bungs, it is stated that the best bricks for this 
purpose are of coarse grind, open texture and light burn. ‘The grinding 
exerts a great influence on the resistance of a clay brick to spalling but the 
grain size should be within certain limits. Brick that are too coarse, 
spall just as readily as those that are too fine. 

The following screen analyses are offered as evidence: 


(2) (3) 
Per cent Per cent Per cent 
Retained on No. 10 sieve 27.8 19.4 Sad h 
Retained on No. 20 sieve teas 19.8 22.4 
Retained on No. 40 sieve 9.2 10.4 14.0 
Retained on No. 60 sieve 4.7 ees eA: 
Retained on No. 100 sieve 4.0 Deo aL 
Passed through No. 100 sieve 35.6 39.9 45.4 


100 .0 100;,.0% =" 7100" 0 


Samples No. 1 and No. 2 were made from the same type of clay by the 
soft mud, repress method and given the same heat treatment. Sample 
No. 3 was made from the same type clay by the dry press method. 

Sample No. 1 gave about four heats in service. 

Sample No. 2 gave about twenty-two heats in service. 

Sample No. 3 gave thirty-three heats in service. 

These results seem to indicate that coarse grinding is not the way to 
overcome spalling in brick made from Kentucky semi-flint clays.—C. E. 
BALES, Louisville Fire Brick Works. 


In conducting some tests on kaolinitic fire clay we found that there was a 
difference. ‘Those clays did not vitrify. We found that the difference be- 
tween two bricks of exactly the same composition, one over an 8 mesh screen, 
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the other over a quarter mesh screen, without any effort to control the 
percentage except with the natural differentiation of a screen, would make 
that difference on exactly the same brick. In the average spalling test 
_ we only got 3 heats on the 8 mesh, where we got 15 on the quarter mesh. 
The manufacturers of Pennsylvania brick are unanimous in saying that a 
coarse grain brick is the best resistance in spalling in service and in spalling 
tests besides.—A. F. GREAVES-WALKER, Stevens, Inc., Stevens Pottery, Ga. 


It does not seem as though we should be expected to draw conclusions 
from one article. Perhaps in this case the coarse ground brick would give 
a very poor value, the mechanical strength being as big a factor in the 
failure as what you might term real spalling. It seems as though 
there is a pretty fine distinction there to determine whether the spalling 
is due to heating and cooling or whether it is due more to a squeezing, a 
pressure effect, that you might have. With Pennsylvania clays—there 
is no question but what a finely ground brick can be bolstered up by a 
coarse grinding; on the other hand with a clay such as the sandy clays of New 
York, I do not believe you could change their resistance to spalling a whole 
lot by changing the size of the grain—that is, in actual service, because 
those bricks are so low in impurities that vitrification probably does not 
take place very rapidly and when they finally go, they go witha bang. ‘The 
New Jersey brick is pretty finely ground and they certainly can stand 
heating and cooling all right. So you get as many different results as you 
have methods and clays.—F. A. Harvey, U. S. Refractories Corp., Mt. 
Union, Pa. 


Question 


What is the best method of sampling fine-ground fire clay for testing? Discuss 
straight clay and cement mixtures. 


Discussion 


In the case of very fine materials like clays and cements, we usually 


open, in a carload of cement for instance, about twenty-five bags. We _ 


have a long sort of a tube, we ram the tube away down into the bag and take 
a sample out with that tube. We take the twenty-five samples and mix 
them and pour it down to whatever we want to use it for, sieve tests, etc. 
In case of bulk shipments we do not get very much fine stuff, but when 
we do we bore down into the car. Of course it has to be more or less sur- 
face sample. We cannot go very deep. In the case of some of our chrome 
ores, we dig trenches from one end of the car to the other, and clear to the 
floor.—C. E. Nessirr, Carnegie Steel Co., Pittsburgh, Pa. 


In the case of some refractory clays that we suspected of varying greatly, 
and to prove whether they did or not, for every tenth shovel full we took 
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out a small shovel full, like a hand sample of material, and threw it aside— 
just loading out of a box car. That resulted in about four barrels of clay 
to the carload. We sampled that down and seemed to be able to catch 
it pretty well that way and it did not entail much loss. Loading in wheel- - 
barrows, loading out of the car, they took just a small shovel full and 
dropped it into a barrel at the end of the car. 

CHAIRMAN: Was that ground clay? 

Mr. Ross: Some of it was as large as two inches. 

CHAIRMAN: Was the sample representative or did the man who took 
that sample get more lumps than anything else? . - 

Mr. Ross: I stayed on the job for three cars myself and got two men 
trained so that they would follow pretty well. They did not take lumps— 
they took average of the material. It ran some but not very much. 
—D. W. Ross, Washington Clay Pot. Co., Washington, Pa. 


CHAIRMAN: In the shipment of such materials as ground ganister 
which have various percentages of clay in them for patching and bottom 
work, the clay goes to the bottom of the car and when it is unloaded very 
often the material is separated enough so that the mixture in the top of the 
car has not sufficient clay for plasticity and that at the bottom has a very 
low fusion compared to what is required. Every manufacturer has his own 
method of taking careof that. Sometimesit amounts to a bad complaint 
and expense but on the average I do not think it is customary to caution 
the consumer about the handling of that clay. 

Mr. Harvey: It seems to me the only method which would be fair, 
of settling that, would be the one suggested by Mr. Ross, by which you 
take a small portion out of every tenth shovel full or wheelbarrow load, or 
however it is you are emptying the car. 

Mr. WALKER: Mr. Harvey has had a great deal of experience in ma- 
terials of that kind. Couldn’t he say something about it? 

Mr. Harvey: I am responsible for that question. I wanted to bring 
out exactly what has been brought out by Mr. Nesbitt, that in the case of 
bulk shipments it is usually surface sampling. 

In loading a car of finely ground material you have, of course, a mix- 
ture running from 8 mesh, or 30 mesh, down to 200 mesh. ‘The coarse stuff 
will run off the surface of that car and you get a bigger proportion of 
coarse material. The test on that sample will be entirely misleading as to 
the average content of the car. We have recently developed a method at 
our own plant which is simpler than the one Mr. Nesbitt uses in the case of 
bag shipments. We have made a tube about eight feet long which is split 
along one side the entire length and has a handle through it. We go over 
the top of the car, push the tube clear to the bottom of the car, give ita 
full turn and pull it out and use that as an average sample, a cross-section, 
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at that particular place in the car. I do not know whether that is the 
final answer on sampling bulk shipments—it possibly is not, but certainly 
it is much better than getting a surface sample of a car of fine ground 
material. 

If possible, a small amount of the fire clay should be taken at regular 
intervals as the car is being loaded at the manufacturer’s plant. This should 
then be averaged and about a 10-pound sample taken for testing purposes. 

If sample has to be taken after shipment, about twelve samples should 
be taken from different parts of the car and at least a foot below the sur- 
face. ‘These are mixed, and a small sample for testing taken from the 
average.—E. N. McGEE, The Semet-Solvay Co., Syracuse, N. Y. 


Mr. PHELPS: We have in our laboratory what we call medium sample. 
We make borings in the top and vibrate those borings in a bottle by an 
electric vibrator. We vibrate each boring. We set the bottles along in a 
row and we can get a medium sample. We used tall bottles small in diam- 
eter. We take the center of the borings from the car, place them in the 
bottle and fill the bottle with water. We set the bottle on the top of the 
electic vibrator, hold the top of the bottle with the hand. The vibration is 
the same but a very quick medium. ‘The finer will come to the top, medium 
fine stay to the center, and sometimes we get as many as six separations. 
We can take those vibrations with a rule and can get what we think is a 
good test. It takes about half an hour to settle clear up. We have made 
vibration tests where we could even separate the iron. In that way you 
can derive a sample for testing which is a fairly good one. 

We use that vibrating sample then for the analysis. We .make six 
vibration tests toa car. ‘There may be some variation. We get the near- 
est and best mixture from the average. 

Mr. Harvey: That method would not be at all suitable for mixtures of 
silica cement or for finely ground fire clay in which you put a certain percen- 
tage of calcine. For example, the calcine does not grain as fine as the soft 
clay unless it is ground separately and your vibrator method would sepa- 
rate the calcine, put it at the bottom—whichever goes to the bottom— 
and any sample that you took from the center of the tube would not be 
representative of the shipment. | 


Question 


Can a customer form any judgment of the quality of a shipment by a test made on 
one brick? If not, how many samples should be used? 


Discussion 


Mr. NespiTr: The final analysis is what you get out of service. We 
cannot test all the brick we get. We have to start some place. We 
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usually select ten brick out of ten thousand as a representative sample. 
We get a car of fifteen thousand brick and we take fifteen brick. We 
try to get good representative brick, we try not to pick the worst or 
the best. That is our method at the present time. 

CHAIRMAN: Do you find that method gives you satisfactory tests which 
check the service you expect? 

Mr. Nessitt: We have gone over failures in furnaces and run various 
tests on them and we find some tests indicate when the service is going to 
be good and when it is going to be bad. We have found that we can 
foretell whether this carload of brick is going to give an average life service 
or whether it is going to be a true failure. We do not say we can do that 
all the time, but it indicates. 

Mr. Ross: I think we cannot lay too much stress on the great value of 
what Mr. Nesbitt said here—that it ought to give nearly relative results 
for anybody to use one brick per thousand. His long experience with 
that would indicate he seems to hit average practice with that number of 
samples. 

Mr. Harvey: Are we to take from this, then, the assumption that one 
brick does not give us any result? I think that perhaps is what was in- 
tended to be brought out here. Every manufacturer frequently runs into 
complaints and when he traces them down he finds perhaps only one brick 
out of a shipment has been tested. 

Mr. Nespitr: Mr. Harvey, I said ten brick out of ten thousand. Ten 
brick is our minimum. 

Mr. Harvey: But this question says—Is one brick from a shipment 
satisfactory? 

Mr. NeEspitr: Absolutely no. 

One method which we have been using is when we receive a carload of 
brick which looks as though it might be desirable, we take out about 
twice as many brick as we expect to test. We test the other half and send 
back to the manufacturer one-half if our own tests do not look satisfactory 
so we have the manufacturer checking us as well as our check on the manu- 
facturer.—C. P. SPANGLER, Jones-Laughlin Steel Co., Pittsburgh, Pa. 


A customer cannot judge a shipment of fire brick by a test of one brick. 
It is difficult to determine exactly how many brick should be tested, but the 
results of investigation made by Committee C-8 of the American Society 
for Testing Materials would indicate from ten to twelve. This, however, 
is usually impossible where shipments are numerous. In most cases, 
three or four bricks, picked at random, for each test will give a fair idea of 
the quality of the shipment—E. N. McGreE, The Semet-Solvay Co., 
Syracuse, N.Y. 
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By ROBERT D. LANDRUM 


August Staudt, Vice-President 


The Board of Trustees of the AMERICAN CERAMIC SOCIETY announce the appoint- 
ment of August Staudt of Perth Amboy, N. J., as successor to Raymond M. Howe 
as vice-president of the Society. This appointment came as a unanimous decision 
of the Board. ‘The following sketch is taken from the History of Middlesex County, 
New Jersey, published 1921. 


Captains and leaders of industry in their respective lines almost invariably are 
self-made men. ‘Their lives blend closely with romance, giving an inspiring example 
of just what energy, perseverance and ability can accomplish. Success becomes part 
of their everyday activities, and each year is like a stepping stone to still greater and 
more pronounced achievements. 

August K. Staudt stands prominent among the leading citizens of Perth Amboy, 
New Jersey, and a brief résumé of his life reflects well-earned regards in his chosen field. 
Tireless energy and broad public-spirited be- 
nevolence have been the keynotes of his success, 
and his notable progress in local circles indicates 
still more marked distinction in his activities in 
the time to come. His career is an inspiration. 

He was born in Nuremberg, Bavaria, Ger- 
many, on December 6, 1869. He was the second 
child of Conrad and Rosa Staudt in a family of 
eight children, four boys and four girls. Receiv- 
ing his education in Germany, and satisfactorily 
fulfilling his military duties in the Bavarian 
army, he left his native land in 1891. The five 
years following were spent in England, America 
and France, and in this time Mr. Staudt per- 
fected his training as a correspondent in foreign 
languages. 

Upon his return to Nuremberg in 1896, Mr. 
Staudt became connected with a large local in- 
dustry, and a year later in 1897, married Katherine P. Vorgang, of Brooklyn, New 
York, whom he had met on his visit to America and who, in the year noted, was 
visiting relatives in Germany. Mr. Staudt was soon made superintendent of the 
Nuremberg factory, but relinquished this position in 1901 to take up a residence with 
Mrs. Staudt in America. 

After occupying a number of important positions in banks and commercial houses, 
Mr. Staudt associated himself with the Perth Amboy Tile Works, and became a resi- 
dent of thiscity. The plant at that time was practically unknown and quite insignificant 
while the company itself had just been reorganized. It was not long before unexpected 
difficulties arose, and in order to safeguard the investment he had made, Mr. Staudt 
was compelled to assume the full management of the small tile factory. He was un- 
dismayed, however, despite the fact that his working knowledge of ceramics was quite 
meager, and with grim determination he resolved to build up the establishment, if 
possible in any way, and make it one of the successful enterprises of the community. 
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He took a hand in affairs immediately, donning his overalls and tackling any job that 
needed to be done. Nothing was too hard for it was a case of necessity and resolve— 
the plant must flourish. Mr. Staudt established a definite working policy for the or- 
ganization. He rebuilt what remained of the little defunct plant on the solid foundation 
of honor and integrity in business—the best products at the right price, and the same 
treatment of every customer, whether large or small. These principles live with the 
business now, just as they did in the early days, and they are one of the secrets of the re- 
markable success which the industry has attained. 

Step by step the business thrived and then came intoitsown. The success has been 
spectacular, and due to the guiding hand and persevering energy of Mr. Staudt, the 
plant was developed and extended from year to year, and today occupies a position as 
one of the most modern and best equipped ceramic plants in the State of New Jersey. 
The floor space has grown from 6784 square feet to close to 42,000 square feet, more 
than six-fold; even now, the capacity is taxed to the utmost to furnish the demands of 
customers, and still more expansion will be necessary in the future.t Mr. Staudt can 
well take pride in this achievement, for with the plant he has grown to enjoy an enviable 
position among the leading business men in the state. In his treatment of his employees 
he has shown that he has at heart their utmost welfare and security; he has assisted 
them to purchase homes for their families, arranging large yearly bonuses for faithfully 
performed duties. Moreover, he has taken out a large block of building and loan stock 
for operatives at the plant without their knowledge, and which, when due, will be given 
to deserving employees. 

Mr. Staudt has been a member of the AMERICAN CERAMIC SOCIETY, since 1911; past 
president of the New Jersey Clay Workers’ Association and Eastern Section of the AMER- 
ICAN CERAMIC SOCIETY, and has long occupied a position on the board of directors of the 
latter organization. He isa thirty-second degree Mason, a member of the East Jersey 
Club, Raritan Yacht Club, Elks Club and other well-known organizations. His 
name will also be found in the membership list of many worthy societies, giving them 
the benefit of his support and influence. 

Mr. and Mrs. Staudt have one child, Augusta, who was born in Newark, New Jersey, 
August 16, 1906. The family are members of the Evangelical Lutheran Church. 


Dr. Julius Griinwald 


The members of the Enamel Division will regret indeed to learn of the death of 
Dr. Julius Griinwald on April 11, 1924. Dr. Griinwald has done a great deal for the 
enameling industry, and especially for the enameling industry in this country and Eng- 
land, since his treatises on enameling were the first to be translated into English. The 
Enamel Division of the AMERICAN CERAMIC SOCIETY two years ago awarded Dr. Griin- 
wald a purse for the work he had done for enameling. 

“Dr. Ing. Julius Griinwald, born in Vienna on April 23, 1873, came from humble 
parents. He spent the first years of his life at Steyr (Upper-Austria) continuing his 
studies at Linz where he finished them in 1891. In the following 5 years he was im- 
matriculated at the Technical High School at Vienna and Brunn, leaving that school in 
1897 and taking a position as assistant to the University of Brunn (general chemistry). 
He then also had a position in the Enameling Works and Metal Manufacturers 
“Austria” at Brux and Brunn. 


“1 Present floor space 79,124 sq. ft. plus 7 sixteen-foot kilns, Jan. 2, 1924. 


<= 
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From 1901-1905 he was engineer in the greatest European Enameling Works Thale 
at the Harz (Germany). In 1905 he took a position as director of the great enameling 
work Japy Freres and Co., Lafeschotte (France), from 1912 he entered on a regular 
course of correspondence with French, English and American, Swiss and other 
enameling works. He fluently spoke French, English, German, Czech and Hungarian. 
Though working for the benefit of the works he was connected with and doing a great 
amount of private scientific writing he nevertheless devoted his spare time for prepar- 
ing himself for his final examinations writing a dissertation (New Methods for Pickling 
and Glowing of Steel and Iron) to take his degree which he did in 1910. He then 
was appointed technical chemist and sworn expert of the enameling industry to the — 
Austrian Board of Trade. In 1913 he became sworn interpreter for French with 
the Court of justice in Vienna. At the Inter- 
national exhibition at Nancy he received the 
Great Golden Medal and received the title 
of an officer in the French Academy (Paris). 


During the war he acted as expert at the 
“Metallzentrale”’ (State Organization for Metal 
Goods). ‘Thereafter he established himself at 
his own office in the center of the town doing 
much investigatory work furthering the ends 
which are also the object of this society carrying 
on an enormous amount of correspondence with 
enameling works, societies and friends in all 
parts of the world. He married in 1919. 


But his physical being could not stand the 
stress of many years strenuous, incessant work, 
the more so as he never would hear of rest and 
repose. So at last it gave way, terrible fits at 
intervals took their grip upon him and on April 
11th while walking home an apoplexy struck 
him down in the street.”’ 

Besides publishing articles on enameling in every journal and trade paper in Ger- 
many, and in foreign journals including our own, Dr. Griinwald is the author of the 
following books which have been translated into many languages: 

“Theory and Practice of Enameling on Iron and Steel,” ““The Technology of Iron 
Enameling and inning,’ ‘“Chemical Technology of the Enamel Raw-Materials.”’ 
Your President especially feels the loss of Dr. Griinwald, for Dr. Griinwald was a 
warm personal friend of his, and for many years he has been in close touch with Dr. 
Griinwald’s work. 





Dr. JuLIuS GRUNWALD. 


THAT ANNUAL MEMBERSHIP INVENTORY 


We told you in the May Journal that May 1st was the time of taking a physical 
inventory of members and dropping of the ‘‘no response” group. This sort of pruning 
is always good for the plant—but my, how we hate it. 

The total number of members shown on the membership curve for 1923 was 2241. 
This means that our net loss in number of members since December 14 is 118. 

It is evident that we shall have to have Miss Norah Binns manage this field event. 
At this season she would be having a whole flock of home runs, boggie scores and nine- 
second sprinters. She was a most winsome promoter. Under her inspiration there 
were wins for all and then some. It is safe to believe that as she scans this page she 
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will be sorely tempted to forsake her ‘‘Box of Books”’ in little old Alfred and return 
again to the game. 


Here is the count to date: 
Personal Corporation Total 





INGESR OSLO ADEN dere. sis tes conics A wile Deca aes > 2020 300 2320 
JSS) 08 Os Ae et ee Or ee a EE a ee 209 LZ 
INE re OSL eet Via Vel Saas Mec tale hy ola es 1811 288 2099 
Ne WelM cin Delsa-3= tras honor aie wus als 25 4 
1836 292 
UEYEST a Kee HERE OP AN AR oe eet or Ce ee 4 1 
Changed to Corporation Member.......... 1 
iNet Ostet Lage tat Roe ctaes con As 1831 291 2122 


The gross acquisitions in members last year were 452 persons and 85 corporations. 
The gross acquisitions for 1924 so far by months are: 


Personal Corporation Total 


aMitiaver eee ero retin te, ome 6 37 
MenruaGvie es oe wee 40 8 48 
VEG line nt xcrieriri cates ess 29 0 29 
PNT R ONG nts Se Pee 30 3 38 
May.. 25 4 29 

160 21 181 


This means that if last year’s record is to be equalled we will have to interest at 
least 291 more persons and 64 more corporations. 42 personals and 10 corporations 
per month will turn the trick and bring satisfaction to Miss Binns. Will you do your 
best? 


NEW MEMBERS RECEIVED FROM APRIL 15 TO MAY 15 


. PERSONAL 
Blackburn, H. A., 1450 Rockway Ave., Lakewood, Cleveland, Ohio, Norton Co. Sales. 
Blatt, S. F., Prizer-Painter Stove Works, Reading, Pa. 
Bonesteele, Sarah H., Victor, N. Y. 
Boyne, P. K., 33 Beresford Ave., Highland Park, Detroit, Mich., Ford Motor Co. 
Collings, William Arthur, P. O. Box 286, Santa Monica, Calif., Manager, W. A. Col- 


lings Co. 

Crumley, F. S., 407 Johnson Street, Hammond, Ind., President, Indiana Sanitary 
Pottery Co. 

Ekstrand, E. W., 786 E. Washington, Los Angeles, Calif., Engineer, Whiting-Mead 
Pottery Co. 


Gill, Francis D., % Gill Glass Co., Philadelphia, Pa., President. 

Johnson, A. G., 116 Hyland Ave., Ames, Iowa (Student). 

Kauffmann, Otto Adolf, Niedersedlitz, Sa., Germany, Partner of Chemische Fabrik, etc. 
Kelly, Walter H., Bethlehem Steel Co., Bethlehem, Pa., Refractory Engineer. 


Kern, Edward F., % School of Mines, Columbia University, New York City. 
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Kuechler, Adolph H., 50 Richards Road, Columbus, Ohio (Student). 

Maguire, Joseph, 440 Martel St., Bethlehem, Pa. (Student). 

Murray, Ernest L., 43 Lewis Street, Perth Amboy, N. J., Plant No. 2, Atlantic Terra 
Cotta Co. 

Nichols, Mrs. George, Syosset, Long Island, N. Y., Syosset Pottery. 

Ouffner, Abiram A., 107 Milford St., Mount Union, Pa., Harbison-Walker Ref. Co. 

Pegram, James, Chiat Tll., Pegram Clay Co. 

Peterson, T. J., President Tamms Silica Co., 30 N. La Salle St., Chicago, Il. 

Schmid, Fred, 395 Riley Street, Buffalo, N. Y., Clay Salesman, Butler Clay Co. 

Stilson, Alden E., U. S. Bureau of Mines, Ceramic Experiment Station, Columbus, O. 

Suydam, Albert G., 405 Hobart Bldg., San Francisco, Cal., Pacific Coast representative, 
Harbison-Walker Refractories Co. 

Tombaugh, R. S., Waukegan, Ill., Chief Engineer, Franklyn R. Muller, Inc. 

Weaver, Harry F., Evansville, Ind., Secy., and Gen. Mgr., National-Helfrich Potteries 
Co. 

Zandstra, J. J.. % Harshaw, Fuller & Goodwin Co., 107 N. Market Street, Chicago 
Ill., Salesman. 

CORPORATION 

Cambridge Sanitary Mfg. Co., D. Keith McAfee, Vice-President, Cambridge, Ohio. 

The Ceramist, L. R. W. Allison, Editor, 170 Roseville Ave., Trenton, N. J. 

Lancaster Iron Works, Inc., Jas. P. Martin, Mgr., Lancaster, Pa. 

Pacific Stoneware Co., Thomas S. Mann, 695 Sherlock Ave., N., Portland, Ore. 


Membership Worker’s Record for May 


Personal Corporation Personal Corporation 
L. R. W. Allison 1 W. G. Owen 1 
Paul E. Cox 2 W. F. Rochow 1 
M. A. Gesner 1 Chas. W. Saxe 1 
Ralph E. Hanna 1 Mary G: Sheerer ~ «1 
F. A. Harvey 1 R. R. Shively i 
H. A. Huisken 1 F. W. Walker, Jr. 1 
Roy A. Horning. 1 W. W. Wilkins 3 
Walter M. Hughes 1 Office 8 1 
T. S. Mann 1 es as 
R. L. McGean — 1 Zo 4 


PITTSBURGH LOCAL SECTION 


The Pittsburgh Section of the AMERICAN CERAMIC SociETY held their regular — 
monthly meeting on Friday evening, May 16, at the Bureau of Mines, Forbes Street, 
Pittsburgh, Pa. ‘This meeting was one of the most enthusiastic and profitable of any 
which this Section has held. Following a cafeteria dinner at 7 p.m. the following pro- 
gram was given. 

Henry M. Taylor, of the H.C. Fry Co., of Rochester, who is conducting experiments 
on the dielectric properties of special glass, talked on the development of heat-resisting 
glass. Examples were shown of high-voltage insulators, sparking plugs and oven ware. 

E. H. McClelland, Technician and Librarian of the Technology Department of 
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out a small shovel full, like a hand sample of material, and threw it aside— 
just loading out of a box car. ‘That resulted in about four barrels of clay 
to the carload. We sampled that down and seemed to be able to catch 
it pretty well that way and it did not entail much loss. Loading in wheel- 
barrows, loading out of the car, they took just a small shovel full and 
dropped it into a barrel at the end of the car. 

CHAIRMAN: Was that ground clay? 

Mr. Ross: Some of it was as large as two inches. 

CHAIRMAN: Was the sample representative or did the man who took 
that sample get more lumps than anything else? 

Mr. Ross: I stayed on the job for three cars myself and got two men 
trained so that they would follow pretty well. They did not take lumps— 
they took average of the material. It ran some but not very much. 
—D. W. Ross, Washington Clay Pot. Co., Washington, Pa. 


CHAIRMAN: In the shipment of such materials as ground ganister 
which have various percentages of clay in them for patching and bottom 
work, the clay goes to the bottom of the car and when it is unloaded very 
often the material is separated enough so that the mixture in the top of the 
car has not sufficient clay for plasticity and that at the bottom has a very 
low fusion compared to what is required. Every manufacturer has his own 
method of taking care of that. Sometimesit amounts to a bad complaint 
and expense but on the average I do not think it is customary to caution 
the consumer about the handling of that clay. 

Mr. Harvey: It seems to me the only method which would be fair, 
of settling that, would be the one suggested by Mr. Ross, by which you 
take a small portion out of every tenth shovel full or wheelbarrow load, or 
however it is you are emptying the car. 

Mr. WALKER: Mr. Harvey has had a great deal of experience in ma- 
_ terials of that kind. Couldn’t he say something about it? 

Mr. Harvey: I am responsible for that question. I wanted to bring 
out exactly what has been brought out by Mr. Nesbitt, that in the case of 
bulk shipments it is usually surface sampling. 

In loading a car of finely ground material you have, of course, a mix- 
ture running from 8 mesh, or 80 mesh, down to 200 mesh. ‘The coarse stuff 
will run off the surface of that car and you get a bigger proportion of 
coarse material. The test on that sample will be entirely misleading as to 
the average content of the car. We have recently developed a method at 
our own plant which is simpler than the one Mr. Nesbitt uses in the case of 
bag shipments. We have made a tube about eight feet long which is split 
along one side the entire length and has a handle through it. We go over 
the top of the car, push the tube clear to the bottom of the car, give it a 
full turn and pull it out and use that as an average sample, a cross-section, 
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at that particular place in the car. Ido not know whether that is the 
final answer on sampling bulk shipments—it possibly is not, but certainly 
it is much better than getting a surface sample of a car of fine ground 
material. 

If possible, a small amount of the fire clay should be taken at regular 
intervals as the car is being loaded at the manufacturer’s plant. This should 
then be averaged and about a 10-pound sample taken for testing purposes. 

If sample has to be taken after shipment, about twelve samples should 
be taken from different parts of the car and at least a foot below the sur- 
face. ‘These are mixed, and a small sample for testing taken from the 
average.—E. N. McGee, The Semet-Solvay Co., Syracuse, N. Y. 


Mr. PHELPS: We have in our laboratory what we call medium sample. 
We make borings in the top and vibrate those borings in a bottle by an 
electric vibrator. We vibrate each boring. We set the bottles along in a 
row and we can get a medium sample. We used tall bottles small in diam- 
eter. We take the center of the borings from the car, place them in the 
bottle and fill the bottle with water. We set the bottle on the top of the 
electic vibrator, hold the top of the bottle with the hand. ‘The vibration is 
the same but a very quick medium. ‘The finer will come to the top, medium 
fine stay to the center, and sometimes we get as many as six separations. 
We can take those vibrations with a rule and can get what we think is a 
good test. It takes about half an hour to settle clear up. We have made 
vibration tests where we could even separate the iron. In that way you 
can derive a sample for testing which is a fairly good one. 

We use that vibrating sample then for the analysis. We make six 
vibration tests to acar. There may be some variation. We get the near- 
est and best mixture from the average. 

Mr. Harvey: That method would not be at all suitable for mixtures of 
silica cement or for finely ground fire clay in which you put a certain percen- 
tage of calcine. For example, the calcine does not grain as fine as the soft 
clay unless it is ground separately and your vibrator method would sepa- 
rate the calcine, put it at the bottom—whichever goes to the bottom— 
and any sample that you took from the center of the tube would not be 
representative of the shipment. 


Question 


Can a customer form any judgment of the quality of a shipment by a test made on 
one brick? If not, how many samples should be used? 


Discussion 


Mr. NeEssitt: The final analysis is what you get out of service. We 
cannot test all the brick we get. We have to start some place. We 
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usually select ten brick out of ten thousand as a representative sample. 
We get a car of fifteen thousand brick and we take fifteen brick. We 
try to get good representative brick, we try not to pick the worst or 
the best. That is our method at the present time. 

CHAIRMAN: Do you find that method gives you satisfactory tests which 
check the service you expect? 

Mr. NESBITT: We have gone over failures in furnaces and run various 
tests on them and we find some tests indicate when the service is going to 
be good and when it is going to be bad. We have found that we can 
foretell whether this carload of brick is going to give an average life service 
or whether it is going to be a true failure. We do not say we can do that 
all the time, but it indicates. 

Mr. Ross: I think we cannot lay too much stress on the great value of 
what Mr. Nesbitt said here—that it ought to give nearly relative results 
for anybody to use one brick per thousand. His long experience with 
that would indicate he seems to hit average practice with that number of 
samples. 

Mr. Harvey: Are we to take from this, then, the assumption that one 
brick does not give us any result? I think that perhaps is what was in- 
tended to be brought out here. Every manufacturer frequently runs into 
complaints and when he traces them down he finds perhaps only one brick 
out of a shipment has been tested. 

Mr. Nespitt: Mr. Harvey, I said ten brick out of tenthousand. ‘Ten 
brick is our minimum. 

Mr. Harvey: But this question says—Is one brick from a shipment 
satisfactory? 

Mr. Nespitr: Absolutely no. 


One method which we have been using is when we receive a carload of 
brick which looks as though it might be desirable, we take out about 
twice as many brick as we expect to test. We test the other half and send 
back to the manufacturer one-half if our own tests do not look satisfactory 
so we have the manufacturer checking us as well as our check on the manu- 
facturer.—C. P. SPANGLER, Jones-Laughlin Steel Co., Pittsburgh, Pa. 


A customer cannot judge a shipment of fire brick by a test of one brick. 
It is difficult to determine exactly how many brick should be tested, but the 
results of investigation made by Committee C-8 of the American Society 
for Testing Materials would indicate from ten to twelve. This, however, 
is usually impossible where shipments are numerous. In most cases, 
three or four bricks, picked at random, for each test will give a fair idea of 
the quality of the shipment.—E. N. McGsx, The Semet-Solvay Co., 
Syracuse, N. Y. 
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By ROBERT D. LANDRUM 


August Staudt, Vice-President 


The Board of Trustees of the AMERICAN CERAMIC SOCIETY announce the appoint- 
ment of August Staudt of Perth Amboy, N. J., as successor to Raymond M. Howe 


as vice-president of the SociEty. This appointment came as a unanimous decision 


of the Board. The following sketch is taken from the History of Middlesex County, 
New Jersey, published 1921. 


Captains and leaders of industry in their respective lines almost invariably are 
self-made men. Their lives blend closely with romance, giving an inspiring example 
of just what energy, perseverance and ability can accomplish. Success becomes part 
of their everyday activities, and each year is like a stepping stone to still greater and 
more pronounced achievements. 

August K. Staudt stands prominent among the leading citizens of Perth Amboy, 
New Jersey, and a brief résumé of his life reflects well-earned regards in his chosen field. 
Tireless energy and broad public-spirited be- 
nevolence have been the keynotes of his success, 
and his notable progress in local circles indicates 
still more marked distinction in his activities in 
the time to come. His career is an inspiration. 

He was born in Nuremberg, Bavaria, Ger- 
many, on December 6, 1869. He was the second 
child of Conrad and Rosa Staudt in a family of 
eight children, four boys and four girls. Receiv- 
ing his education in Germany, and satisfactorily 
fulfilling his military duties in the Bavarian 
army, he left his native land in 1891. The five 
years following were spent in England, America 
and France, and in this time Mr. Staudt per- 
fected his training as a correspondent in foreign 
languages. 

Upon his return to Nuremberg in 1896, Mr. 
Staudt became connected with a large local in- 
dustry, and a year later in 1897, married Katherine P. Vorgang, of Brooklyn, New 
York, whom he had met on his visit to America and who, in the year noted, was 
visiting relatives in Germany. Mr. Staudt was soon made superintendent of the 
Nuremberg factory, but relinquished this position in 1901 to take up a residence with 
Mrs. Staudt in America. 

After occupying a number of important positions in banks and commercial houses, 
Mr. Staudt associated himself with the Perth Amboy Tile Works, and became a resi- 
dent of this city. The plant at that time was practically unknown and quite insignificant 
while the company itself had just been reorganized. It was not long before unexpected 
difficulties arose, and in order to safeguard the investment he had made, Mr. Staudt 
was compelled to assume the full management of the small tile factory. He was un- 
dismayed, however, despite the fact that his working knowledge of ceramics was quite 
meager, and with grim determination he resolved to build up the establishment, if 
possible in any way, and make it one of the successful enterprises of the community. 
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He took a hand in affairs immediately, donning his overalls and tackling any job that 
needed to be done. Nothing was too hard for it was a case of necessity and resolve— 
the plant must flourish. Mr. Staudt established a definite working policy for the or- 
ganization. He rebuilt what remained of the little defunct plant on the solid foundation 
of honor and integrity in business—the best products at the right price, and the same 
treatment of every customer, whether large or small. These principles live with the 
business now, just as they did in the early days, and they are one of the secrets of the re- 
markable success which the industry has attained. 

Step by step the business thrived and then came into itsown. ‘The success has been 
spectacular, and due to the guiding hand and persevering energy of Mr. Staudt, the 
plant was developed and extended from year to year, and today occupies a position as 
one of the most modern and best equipped ceramic plants in the State of New Jersey. 
The floor space has grown from 6784 square feet to close to 42,000 square feet, more 
than six-fold; even now, the capacity is taxed to the utmost to furnish the demands of 
customers, and still more expansion will be necessary in the future.t Mr. Staudt can 
well take pride in this achievement, for with the plant he has grown to enjoy an enviable 
position among the leading business men in the state. In his treatment of his employees 
he has shown that he has at heart their utmost welfare and security; he has assisted 
them to purchase homes for their families, arranging large yearly bonuses for faithfully 
performed duties. Moreover, he has taken out a large block of building and loan stock 
for operatives at the plant without their knowledge, and which, when due, will be given 

-to deserving employees. 

Mr. Staudt has been a member of the AMERICAN CERAMIC SOCIETY, since 1911; past 
president of the New Jersey Clay Workers’ Association and Eastern Section of the AMER- 
ICAN CERAMIC SOCIETY, and has long occupied a position on the board of directors of the 
latter organization. He is a thirty-second degree Mason, a member of the East Jersey 
Club, Raritan Yacht Club, Elks Club and other well-known organizations. His 
name will also be found in the membership list of many worthy societies, giving them 
the benefit of his support and influence. 

Mr. and Mrs. Staudt have one child, Augusta, who was born in Newark, New Jersey, 
August 16, 1906. The family are members of the Evangelical Lutheran Church. 


Dr. Julius Griinwald 


The members of the Enamel Division will regret indeed to learn of the death of 
Dr. Julius Griinwald on April 11, 1924. Dr. Griinwald has done a great deal for the 
enameling industry, and especially for the enameling industry in this country and Eng- 
land, since his treatises on enameling were the first to be translated into English. The 
Enamel Division of the AMERICAN CERAMIC SOCIETY two years ago awarded Dr. Griin- 
wald a purse for the work he had done for enameling. 

“Dr. Ing. Julius Griinwald, born in Vienna on April 23, 1873, came from humble 
parents. He spent the first years of his life at Steyr (Upper-Austria) continuing his 
studies at Linz where he finished them in 1891. In the following 5 years he was im- 
matriculated at the Technical High School at Vienna and Brunn, leaving that school in 
1897 and taking a position as assistant to the University of Brunn (general chemistry). 
He then also had a position in the Enameling Works and Metal Manufacturers 
“Austria” at Brux and Brunn. 


1 Present floor space 79,124 sq. ft. plus 7 sixteen-foot kilns, Jan. 2, 1924. 


. 
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From 1901-1905 he was engineer in the greatest European Enameling Works Thale 
at the Harz (Germany). In 1905 he took a position as director of the great enameling 
work Japy Freres and Co., Lafeschotte (France), from 1912 he entered on a regular 
course of correspondence with French, English and American, Swiss and other 
enameling works. He fluently spoke French, English, German, Czech and Hungarian. 
Though working for the benefit of the works he was connected with and doing a great 
amount of private scientific writing he nevertheless devoted his spare time for prepar- 
ing himself for his final examinations writing a dissertation (New Methods for Pickling 
and Glowing of Steel and Iron) to take his degree which he did in 1910. He then 
was appointed technical chemist and sworn expert of the enameling industry to the 
Austrian Board of Trade. In 1913 he became sworn interpreter for French with 
the Court of justice in Vienna. At the Inter- 
national exhibition at Nancy he received the 
Great Golden Medal and received the title 
of an officer in the French Academy (Paris). 


During the war he acted as expert at the 
“Metallzentrale’’ (State Organization for Metal 
Goods). ‘Thereafter he established himself at 
his own office in the center of the town doing 
much investigatory work furthering the ends 
which are also the object of this society carrying 
on an enormous amount of correspondence with 
enameling works, societies and friends in all 
parts of the world. He married in 1919. 


But his physical being could not stand the 
stress of many years strenuous, incessant work, 
the more so as he never would hear of rest and 
repose. So at last it gave way, terrible fits at 
intervals took their grip upon him and on April 
11th while walking home an apoplexy struck 
him down in the street.” 

Besides publishing articles on enameling in every journal and trade paper in Ger- 
many, and in foreign journals including our own, Dr. Griinwald is the author of the 
following books which have been translated into many languages: 

“Theory and Practice of Enameling on Iron and Steel,” ““The Technology of Iron 
Enameling and inning,” ‘‘Chemical Technology of the Enamel Raw-Materials.” 
Your President especially feels the loss of Dr. Griinwald, for Dr. Griinwald was a 
warm personal friend of his, and for many years he has been in close touch with Dr. 
Griinwald’s work. 





Dr. JuLIUS GRUNWALD. 


THAT ANNUAL MEMBERSHIP INVENTORY 


We told you in the May Journal that May Ist was the time of taking a physical 
inventory of members and dropping of the ‘“‘no response” group. This sort of pruning 
is always good for the plant—but my, how we.hate it. 

The total number of members shown on the membership curve for 1923 was 2241. 
This means that our net loss in number of members since December 14 is 118. 

It is evident that we shall have to have Miss Norah Binns manage this field event. 
At this season she would be having a whole flock of home runs, boggie scores and nine- 
second sprinters. She was a most winsome promoter. Under her inspiration there 
were wins for all and then some. It is safe to believe that as she scans this page she 
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will be sorely tempted to forsake her “Box of Books’’ in little old Alfred and return 


again to the game. 


Here is the count to date: 
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Net Roster May 14...... ud Rh eee 
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Changed to Corporation Member......... : 


Net Roster May 14........ 


Personal Corporation 

2020 300 
209 12 
1811 288 
295 7 
1836 292 
4 1 

1 
1831 291 


Total 
2320 


2099 


2122 


The gross acquisitions in members last year were 452 persons and 85 corporations. 
The gross acquisitions for 1924 so far by months are: 


JAMAL Y Gos c ees 
He btiary a vos4. 6 
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Personal 


31 


160 


Corporation ‘Total 
of 
48 
29 
38 
29 


21 181 
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This means that if last year’s record is to be equalled we will have to interest at 
42 personals and 10 corporations 


least 291 more persons and 64 more corporations. 
per month will turn the trick and bring satisfaction to Miss Binns. 


best? 


NEW MEMBERS RECEIVED FROM APRIL 15 TO MAY 15 


PERSONAL 


Will you do your 


Blackburn, H. A., 1450 Rockway Ave., Lakewood, Cleveland, Ohio, Norton Co. Sales. 
Blatt, S. F., Prizer-Painter Stove Works, Reading, Pa. 


Bonesteele, Sarah H., Victor, N. Y. 


Boyne, P. K., 33 Beresford Ave., Highland Park, Detroit, Mich., Ford Motor Co. 
Collings, William Arthur, P. O. Box 286, Santa Monica, Calif., Manager, W. A. Col- 


lings Co. 


Crumley, F. S., 407 Johnson Street, Hammond, Ind., President, Indiana Sanitary 


Pottery Co. 


Ekstrand, E. W., 786 E. Washington, Los Angeles, Calif., Engineer, Whiting-Mead 


Pottery Co. 


Gill, Francis D., % Gill Glass Co., Philadelphia, Pa., President. 
Johnson, A. G., 116 Hyland Ave., Ames, Iowa (Student). 

Kauffmann, Otto Adolf, Niedersedlitz, Sa., Germany, Partner of Chemische Fabrik, etc. 
Kelly, Walter H., Bethlehem Steel Co., Bethlehem, Pa., Refractory Engineer. 
Kern, Edward F., % School of Mines, Columbia University, New York City. 
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Kuechler, Adolph H., 50 Richards Road, Columbus, Ohio (Student). 

Maguire, Joseph, 440 Martel St., Bethlehem, Pa. (Student). 

Murray, Ernest L., 43 Lewis Street, Perth Amboy, N. J., Plant No. 2, Atlantic aug 
Cotta Co. 

Nichols, Mrs. George, Syosset, Long Island, N. Y., Syosset Pottery. 

Ouffner, Abiram A., 107 Milford St., Mount Union, Pa., Harbison-Walker Ref. Co. 

Pegram, James, Carrollton, Ill., Pegram Clay Co. 

Peterson, T. J., President Tamms Silica Co., 30 N. La Salle St., Chicago, Il. 

Schmid, Fred, 395 Riley Street, Buffalo, N. Y., Clay Salesman, Butler Clay Co. 

Stilson, Alden E., U. S. Bureau of Mines, Ceramic Experiment Station, Columbus, O. 

Suydam, Albert G., 405 Hobart Bldg., San Francisco, Cal., Pacific Coast renlese ate 
Harbison-Walker Refractories Co. 

Tombaugh, R. S., Waukegan, Ill., Chief Engineer, Franklyn R. Muller, Inc. 

Weaver, Harry F,, Evansville, Ind., Secy., and Gen. Mgr., National-Helfrich Potteries 
Co. 

Zandstra, J. J., % Harshaw, Fuller & Goodwin Co., 107 N. Market Street, Chicago 
Ill., Salesman. 

CORPORATION 

Cambridge Sanitary Mfg. Co., D. Keith McAfee, Vice-President, Cambridge, Ohio. 

The Ceramist, L. R. W. Allison, Editor, 170 Roseville Ave., Trenton, N. J. 

Lancaster Iron Works, Inc., Jas. P. Martin, Mgr., Lancaster, Pa. 

Pacific Stoneware Co., Thomas S. Mann, 695 Sherlock Ave., N., Portland, Ore. 


Membership Worker’s Record for May 


Personal Corporation * Personal Corporation 
L. R. W. Allison 1 W. G. Owen 1 
Paul E. Cox 2 W. F. Rochow 1 
M. A. Gesner 1 Chas. W. Saxe 1 
Ralph E. Hanna i! Mary G. Sheerer 1 
F. A. Harvey 1 R. R. Shively 1 
H. A. Huisken 1 F. W. Walker, Jr. 1 
Roy A. Horning 1 W. W. Wilkins 3 
Walter M. Hughes 1 Office 8 . 
T. S. Mann 1 = = 
R. L. McGean 1 25 4 


PITTSBURGH LOCAL SECTION 


The Pittsburgh Section of the AMERICAN CERAMIC SociETy held their regular 
monthly meeting on Friday evening, May 16, at the Bureau of Mines, Forbes Street, 
Pittsburgh, Pa. This meeting was one of the most enthusiastic and profitable of any 
which this Section has held. Following a cafeteria dinner at 7 p.m. the following pro- 
gram was given. 

Henry M. Taylor, of the H. C. Fry Co., of Rochester, who is conducting experiments 
on the dielectric properties of special glass, talked on the development of heat-resisting 
glass. Examples were shown of high-voltage insulators, sparking plugs and oven ware. 

EK. H. McClelland, Technician and Librarian of the Technology Department of 
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Carnegie Library told the members from what source they can follow up this subject 
at the Library. Mr. McClelland has listed the references on porcelain, among them a 
number of articles on insulator practice, their design and tests for high voltage currents. 

R. EF. Arnold, of the Research Department of Westinghouse Electric and Mfg. 
Company, talked on the development of high-voltage insulators. Mr. Arnold, in con- 
junction with R. V. Weber of the same company, has had much to do with the develop- 
ment work and tests on insulators and his talk was highly profitable. 


The members of the Pittsburgh Section were invited to attend the meeting of the 
Pittsburgh Section of the American Chemical Society held at Carnegie Lecture Hall 
on May 22. Harrison E. Howe, Editor of Industrial and Engineering Chemistry, talked 
on “Chemistry in the Nation’s Business.” 


SCHEDULE AND ASSIGNMENTS FOR 1924 SUMMER TRIP 


Congregate in Chicago at La Salle Hotel, July 21. Leave 11 p.m. Monday, July 
217,00 CoM & ot. P-R.R.,-Union-Station. 


( July 24. Breakfast, Davenport Hotel. 
Lunch at Mica. 
Dinner at Country Club. 

Local committee will make all arrangements. 


July 25. Arrive 11:45 a.m. Leave Monday, July 28, 
11:45 p.m. New Washington Hotel. Banquet 
in the evening. 

Local committee will make all arrangements. 

July 28. Optional trip to Mt. Rainier. 

Arranged by local Committee. 


Spokane, Wash. 


Seattle, Wash. 


July 29. Arrive 6:45 a.m. Leave 9:00 P.M. same day. 
Portland, Ore. No hotel. 
Arrangements by local committee. 
July 31. Arrive 3:15 am. Leave 5:20 p.m. same day. 


No hotel. 
Arrangements by local committee. 


July 31. Arrive 10:05 p.m. Leave Sunday, August 3, 
11:00 p.m. Palace Hotel. 
Arrangements by local committee. 


Aug. 4 and 5. Arrive 5:00 a.m. Leave Aug. 6, 8:30 P.M. 
The hotel and trip arrangements for these three 
days will be made by the Chicago, Milwaukee & 
St. Paul Railway Co. 

Aug. 7-138 inclusive. Arrive 7:55 A.M. 

Hotel Clark. 
The local committee will make all reservations 
and all side trip arrangements. 

Aug. 14. Arrive 8:20 a.m. Leave 7:25 p.m. 
Arrangements and reservations will be made by 
the railroad. 


Lincoln;-Cal, 


San Francisco, Calif. 


Merced and Yosemite 


Los Angeles 


Grand Canyon 


I NS SS SS SSS 


240 NOTES AND ~ NEWS 


Aug. 16. Arrive 12:00 noon. Leave 7:40 p.m. 
Arrangements made by local committee. 


Denver, Colo. 

( Aug. 16-17. Arrive 10:10 p.m. Aug. 16 and leave 10:15 P.M. 
Aug. 17. - 

Antlers’ Hotel. 


Arrangements by local committee 


Colorado Springs, Colo. 


NOTES AND NEWS 
BUREAU OF MINES NOTES 


Cyanite 


Cyanite, a mineral identical in chemical composition with andalusite and sillimanite, 
but differing in crystal form, has not yet been exploited to the same extent as andalusite, 
but has many interesting possibilities, states the Department of the Interior, in Serial 
2587, recently issued by the Bureau of Mines. Deposits believed to be of commercial 
importance are reported at a location about twenty miles southwest of Wheatland, Wyo- 
ming, and near Charlotte Court House, Virginia. The latter deposit is being developed 
at present. ‘The commercial possibilities of cyanite are not yet fully known. Like 
andalusite it inverts to sillimanite when heated to high temperatures, and possibly 
may be used to produce sillimanite for refractory purposes. 


Preparation of Super-Refractories 


An investigation having for its purpose the production, by electric furnace methods, 
of materials of higher refractoriness than those commonly used in commercial practice 
is being conducted by the Department of the Interior at the Seattle, Wash., experiment 
station of the Bureau of Mines. Such refractories have been called super-refractories. 
The first material to be investigated is sillimanite. "Iwo methods of preparing the ma- 
terial are being studied, namely, (1) From a mixture of clay and aluminum oxide in the 
form of bauxite, diaspore, or alunite residue; (2) From clay alone by removing the requi- 
site amount of silica and the iron by melting with carbon in the electric furnace. The 
material thus produced in the electric furnace is then subjected to the methods of test- 
ing refractory materials and is fashioned into brick and other shapes and given both 
refractory and commercial tests. 

Encouraging progress has been made in this investigation. It is expected that the 
work on sillimanite will be completed during the present fiscal year and that another ma- 
terial will be taken up. 


Spinel 


Spinel is a magnesium aluminate occurring in different colors, chiefly red, blue- 
green and black. Spinel has been found in many scattered localities in small amounts; 
deposits of sufficient size to have an economic significance are not known to occur. 
Spinel has never been used commercially except the rare transparent blue and red 
varieties which have been used as gems. 

While the natural spinel has been of little economic value, it is interesting to note 
that an artificial spinel, produced by synthesis from its compounds displays very in- 
teresting commercial properties. This synthetic spinel is made by the combination 
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of magnesium oxide from magnesite and aluminum oxide from the mineral alunite, which 
occurs in large quantities at Marysvale, Utah. During the world war when imports 
of foreign potash were cut off, these deposits of alunite were exploited for their potash 
content. The mineral was first roasted, rendering the potash soluble so that it could 
be extracted by leaching. The aluminum oxide content of the residue after leaching 
was approximately 95 per cent. The synthesis is accomplished by electrical fusion, 
the spinel appearing in beautifully crystallized masses. ‘This material when bonded 
in the form of bricks possesses remarkable refractory properties which have made it 
valuable for many commercial purposes. 

Information regarding spinel and various other little known non-metallic minerals 
is contained in Serial 2587, copies of which may be obtained from the Department of the 
Interior, Bureau of Mines, Washington, D. C. 


BUREAU OF STANDARDS NOTES 


Recently a proposed test for the detection of alkaline 
glassware was carried out by the Chemistry Division of the 
Bureau. The test consisted in heating the sample in an 
autoclave at 15 pounds steam pressure for one hour. In the case of the best chemical 
glassware, water held in the beaker was still neutral to phenolphthalein after the test. 
Other ware gave results ranging from a very faint alkaline solution to solutions which 
were decidedly alkaline and were accompanied by considerable insoluble matter. In 
_ the.last-named cases some of the ware was badly etched. 

The Bureau believes that this test is satisfactory for the purpose intended. 

i Consistency” Ae The following is an abstract of an article on ‘‘Consis- 

ee dte Siucoichi tency’’ prepared by W. H. Herschel of the Bureau of Stand- 
BP M ot Y ards at the request of Dr. Jerome Alexander for use in his 

Flowing Materia book ‘‘Colloid Chemistry, Theoretical and Applied.”’ 

In speaking of a material which will flow sluggishly, it is often said that it has the 
consistency of rich soup or thick cream. ‘Thus the word consistency has a well-known 
colloquial meaning, and it may be used as a general term when speaking of soft solids 
and liquids. 

It has been found experimentally when testing what may be called true or viscous 
liquids, that the rate of flow is proportional to the force which produces it. Other ma- 
terials may flow quite readily, and yet be soft solids or plastic materials which do not 
show the constant proportionality above referred to. 

It is only recently that it has been realized that many common materials, such as 
paint and mixtures of clay and water, are plastic and not viscous, and much confusion has 
resulted in colloidal chemistry from the failure to make this distinction. No method of 
measuring consistency has proved entirely satisfactory for stiff clays and fats, but it 
is at least possible to determine which materials are plastic, and to measure the plas- 
ticity of many plastic materials which are sufficiently fluid. 

In cases of doubt tests should be made at more than one rate of flow, and if the 
numerical results vary, showing that the material is plastic, the attempt should be aban- 
doned to express the consistency of the material by a single numerical value called 
‘“‘viscosity.’’ Two laboratories, by using standardized apparatus and the same rate of 
flow, may obtain the same ‘‘apparent viscosity”’ for a plastic material from a single test, 
but it is important to observe that to identify the consistency of a plastic material it 
is necessary to make at least two measurements at different rates of flow. 


Test for Alkaline 
Glassware 
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An investigation is being carried on for the Associated 


Methods and Agi Tile Manufacturers to determine the proper methods and 
Materials for Lining material for lining tanks with tile. During the past month 
Tanks with Tile six more concrete tanks have been made. Nos. 123 to 127, 


inclusive, have been lined with vitreous tile and the corresponding sets of tile bars for 
transverse strength tests have been made. The grouting cement was a so-called natural 
cement. ‘'ank No. 119 of this series has now been filled with photographic fixing so- 
lution; tank No. 120 with photographic developer; while Nos. 122 and 123 have been 
filled with sulphurous acid (saturated solution). The effect of these solutions on the 
linings of the tanks will be studied. 


DEPARTMENT OF COMMERCE NOTES 


: After having made a comprehensive survey of demands 
Fourth Reduction for various sizes of vitrified paving bricks for 1923, the per- 
In Vitrified Paving manent committee on simplification of varieties and stand- 
Brick Adopted ards in that industry met Friday in the Division of Simplified 
Practice, Department of Commerce, and voted to adopt the fourth reduction in sizes 
and types since simplification was begun in 1921. 

The committee, comprising Will P. Blair of Philadelphia, of the American Society 
for Testing Materials; Col. R. K. Compton, of New York City, representing the Amer- 
ican Society of Civil Engineers and the American Society for Municipal Improvements; 
Edward E. Duff, Jr., of Cleveland, Ohio, representing the National Paving Brick 
Manufacturers’ Association; Leon C. Herrick of Columbus, Ohio, representing the 


American Association of State Highway Officials; E. W. McCullough, of the Fabrication’ 


Production Department of the United States Chamber of Commerce; KE. J. Mehren, 
of the McGraw-Hill Co., New York City; O. W. Renkert of Columbus, Ohio, repre- 
senting the AMERICAN CERAMIC SOCIETY and P. St. J. Wilson of the Bureau of Public 
Roads, Department of Agriculture, found that for 1923 the demand for the six recog- 
nized varieties had comprised 80.38% of the total business. [he size which was elimi- 
nated at today’s sessions was found to take up but nine-tenths of 1% of the demand 
for the same period. 

When the paving brick industry first undertook simplification in November, 
1921, the 66 sizes then made were cut to 11. At later meetings of the permanent 
committee on simplification, this number was reduced to seven, and then six, the latter 
number having stood the test of a year’s survey with the results indicated. 

This industry was one of the first to seek the codperation of the Department of 
Commerce after Secretary of Commerce Hoover initiated the movement for simplifica- 
tion as an aid to American industry. Among the benefits which have been reported 
through its action are: reductions in cost of production, improved service, and ability 
to compete more effectively with producers of other types of paving materials. 


SOCIETY OF GLASS TECHNOLOGY 


The seventh Annual General Meeting of the Society was held in Sheffield on Wed- 
nesday, April 16, 1924, the President, Prof. W. E. S. Turner, in the chair. Col. 
8. C. Halse (Messrs. J. Lumb & Co., Ltd., Castleford) was elected President in succession 
to Prof. W. KE. S. Turner. The other vacancies arising were filled as follows: Vice- 
Presidents, F. G. Clark (Messrs. Beatson, Clark & Co., Ltd., Rotherham), R. Ll. Frink 
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(Glass Research Association, London). Members of Council, H. A. Bateson, W. R. 
Dale, J. Moncrieff, W. J. Rees, J. H. Steele, and H. Webb. Honorary Treasurer, 
J. Connolly. American Treasurer, Wm. M. Clark. Honorary Secretary, S. English. 
Auditors, Ed. Meigh, and Dennis Wood. 

The Annual Report and Accounts for 1923 showed that year to Have been a happy 
and successful one. The foreign membership continued to increase, numbering 190 
out of 615 at the end of 1923. Of these 109 were resident in the United States. Alto- 
gether the Society was connected by membership with no fewer than 17 countries. 
Prof. Henry Le Chatelier, Paris, was elected an Honorary Member of the Society. 
A paper entitled “I'he Physical Properties of Some Alloys Resistant to Heat and Cor- 
rosion” was read by J. H. G. Monypenny, and illustrated by lantern slides and specimens. 
The author dealt with problems which might occur in machinery pertaining to the glass 
industry, and said there were also certain general engineering uses for material having 
these special properties, such as the application of the material to various fittings for 
steam service and hydraulic work. 

Dealing first with stainless steel, he outlined the range of properties obtainable, 
dwelling also on the mechanical and heat resisting properties. Passing on to alloys 
developed for special properties, the lecturer gave particulars of stainless material in 
which resistance to mineral acids had been greatly increased, and the tendency for gal- 
vanic action in contact with bronze and other copper alloys entirely removed. A short 
description of some special alloys which had been developed for resisting scaling was 
given. A sample exposed ina brick kiln for a fortnight, the temperature reaching 1,200°C 
revealed a total change in weight of only .04%. The glass industry required alloys 
suitable for a number of special purposes, in some cases for resisting general corrosion, 
and in others for resisting the effects of high temperatures. Probably no single alloy 
would be suitable for all purposes, though for any of those purposes some type of stain- 
less steel would be found useful. For developing any one special property in an ex- 
ceptional degree, it was generally found necessary to sacrifice other properties to some 
extent, so that it was advisable for the maker and the user to collaborate. 

Mr. W. R. Barclay followed with a paper entitled ‘‘Some Properties and Possible 
Industrial Uses of Alloys Containing Nickel.’’ Illustrating his remarks with lantern 
slides Mr. Barclay said that he proposed to deal with two alloys, the simple nickel- 
copper series and the nickel-chromium series, with no other metals added. Referring 
to the nickel-copper alloys he emphasized their remarkable ductility, combined with 
considerable toughness and strength, and very considerable resistance to corrosion. 
A retention of strength at temperatures higher than those at which ordinary non-ferrous 
metals break down was particularly evident in the nickel-copper alloys containing high 
nickel. As an illustration of the enormous ductility, he quoted a recent example of 
material manufactured, in which it had been possible to cold-work a 2 in. bar right down 
to .02 in. without annealing. 

Going on to deal with the nickel-chromium alloys, he pointed out that the two 
hitherto developed were the 85% nickel, 15% chromium, and the 80% nickel, 20% 
chromium, ‘They were remarkable materials, bridging the great gulf that had hitherto 
existed between ferrous and non-ferrous materials, and combining in a high degree 
the best properties of both. These were the alloys which had made modern develop- 
ments of electric heating possible. A very important application of them, which the 
immediate future would see unquestionably, was their use in annealing furnaces where 
temperatures up to that order were required. 

During the morning an exhibition of special steel and non-ferrous alloys, and of 
tools and plant made from them, was held in the Department of Glass Technology of 
the University of Sheffield. The following firms exhibited: 
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Messrs. Brown Bayley’s Steel Works, Ltd., Sheffield, 
Cronite Foundry Co., Ltd., Tottenham, London, 
T. Firth & Sons, Ltd., Sheffield, 
Fostgr Instrument Co., Ltd., Letchworth, 
H. Wiggin & Co., Ltd., Birmingham, 
T. G. Wolstenholme & Sons, Sheffield. 

The President announced that the next meeting would be held in London on May 
27th when a joint conference had been arranged with the British Society of Master Glass 
Painters. ‘They also expected to welcome on that occasion a party of members from 
France. ‘The Annual Dinner would be held on the evening of May 27th in the Hotel 
Cecil, London. 


A FRENCH MONTHLY REVIEW 


A new monthly review was started in November, 1923, entitled ‘““La Revue Generale 
des Colloides et de leurs Applications Industrielles.’’ Hitherto no French publication 
has specialized in the study of colloids, the importance of which in industrial technic is 
constantly increasing. Processes resulting from the theory of colloids may revolution- 
ize certain industries now using empiric and routine methods. The development of 
colloid chemistry being very recent, most of those engaged in industry will be interested 
in reading this new review. Original articles will appear each month as well as a narra- 
tive containing extracts of all the work that has appeared and French, English, American 
and German abstracts divided into twenty-four classes. 


CALENDAR OF CONVENTIONS 


Organization Date Place 

AMERICAN CERAMIC SOCIETY 

(Summer Meeting) July 21-Aug.—1924 ‘Trip to Pacific Coast 
AMERICAN CERAMIC SOCIETY 

(Annual Meeting) Feb. 16-21, 1925 Columbus, Ohio 
Am. Foundrymen’s Assn. Oct., 1924 
Am. Gas Assn., Inc. Oct., 1924 
Am. Society for Testing Materials June 23-27, 1924 Atlantic City 
British Assn. for the Advancement of 

Science August 6-13, 1924 - ‘Toronto, Canada 
Chemical Equipment Assn. Sept., 1924 
Colloid Symposium June 19-21, 1924 Northwestern Univ., 

Evanston, Ill. 

Eastern Paving Brick Mfrs. Assn. Dec., 1924 New York (?) 
Manufacturing Chemists’ Assn. June, 1924 New York 
Natl. Glass Distributors’ Assn. Dec., 1924 Pittsburgh, Pa. 
Natl. Ornamental Glass Mfrs. Assn. 

of U. S. and Canada June 24-26, 1924 New York 
Natl. Paving Brick Assn. Dec., 1924 
Refractories Manufacturers Association June 23-24, 1924. Atlantic City 
Society for Promotion of Engineering 

Education July, 1924 Boulder, Colo. 
U. S. Potters’ Assn. Dec., 1924 Washington, D. C. (?) 
Western Glass and Pottery Assn. June 15, 1924 Pittsburgh, Pa. 
Western Society of Engineers June 4, 1924 Chicago, Ill. 
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EDITORIAL : 


CERAMIC INSTITUTE 


A new proposal is this and yet old in its concepts. It is the natural 
resultant of many factors. Its origin is not easy to trace. Its ultimate 
pronouncement was by the ceramic industries through their respective 
trade associations. Its ultimate conception was by those organized 
groups which have felt its need most keenly. The vision which brought 
into clearest focus the idea of a Ceramic Institute was that of the ceramic 
trade associations. 

Behind all organized movements there are contributory and immediate 
causes. These most often in a given case are very different. Among the 
contributory causes behind this movement for a Ceramic Institute is the 
general realization of the value placed by manufacturers on exact funda- 
mental knowledge. ‘The immediate cause is the necessity to cheapen 
manufacturing processes and the urge to better the product. 

There is a large gap between the finding of fundamental science facts 
and the applying of them in the production of wares. ‘The fundamentals 
are found only by concentrated effort by individuals with very exact and 
limited purposes. As a rule the fundamentals are disclosed only by the 
extravagant expenditure of time and the employment of highly specialized 
ingenuity. 

The fundamental investigator cannot work in the shadow of a utilitarian 
purpose. His whole vision is concentrated on the finding of a single fact. 
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The unsurveyed fields in sciences of special interest to ceramists are vast, 
and competent workers few. ‘These are the reasons why manufacturers 
have for so long a while had no interest in nor felt any obligations to 
support pure science research. 

One employed in fundamental research eventually seeks and finds 
related facts. This leads through formulation of general laws to their 
application. This is the manner in which fundamental science facts find 
a use and become of industrial value. 

No one group of persons has a monopoly on knowledge of fundamental 
facts. No one has exclusive possession of experiences in science applica- 
tion. Collaboration is essential particularly among those who are making 
industrial application of scientific facts. ‘This is why a ceramic institute 
is being brought into existence. Its establishment is almost a fact and no 
doubt will be a fact before the close of the year of 1924. Meetings to 
this end are being held. 

There are problems which can be solved only by expenditure of com- 
paratively large sums and on a scale which would be impossible except 
through the collaboration of many. Problems of drying and firing of 
ceramic ware; the survey of sources of materials and their preparation; 
methods 6f ‘‘winning’’ raw materials and the devising of means to reduce 
hand labor in fabrication are problems common to all clay workers. The 
fuel problems are common to all ceramic concerns. It is perfectly feasible 
for all groups of ceramic manufacturers to join in support of these investi- 
gations on a scale adequate to bring results more surely and quickly. 

If 15 to 50% fuel economy is possible without altering the equipment, 
every ceramic manufacturer should know how and should share in cost 
of knowing how. It is idle for one group to suppose that it can buy the 
exclusive right and benefits of an investigation. ‘The facts will out.” 
‘The news soon filters through to every concern which has the ability to 
learn and to use information. 

To all who can profit from an investigation should be given the oppor- 
tunity to so assist in its financing that the investigation may be more 
thorough and the results be of greater value not only to ceramic manu-. 
facturers generally but to each one in particular. 


PAPERS AND DISCUSSIONS 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY PLAN 
FOR INDUSTRIAL COOPERATION! 


By C. L. Norton 


I was greatly gratified when your Secretary was kind enough to ask me 
to come and talk to you a little while upon the subject of our industrial 
cooperation scheme which we have been carrying on for four or five years 
at the Massachusetts Institute of Technology under the somewhat pon- 
derous title of “Division of Industrial Codperation and Research.” I 
am particularly pleased to be able to talk with you about it as I think this 
is the first formal public utterance that we have made in the last four years 
in regard to the real working of the plan. | 

I am sorry that there seems to be no way of finding in whose mind was 
the original conception of this idea, but it certainly is true that to Dr. 
W. H. Walker, at that time Professor of Industrial Chemistry at the In- 
stitute, and now non-resident professor, was due the motive power to drive 
the thing into actual existence, and to his original ideas in collaboration 
with the late President MacLaurin the scheme owes its origin. 

In a general way we were in the throes of an endowment drive and the 
scheme had a somewhat erratic beginning in connection with that, but 
in substance the idea was to secure the codperation of such industrial 
companies as were interested in research and to set up a cooperative scheme 
whereby they would pay us a certain amount of money annually and we in 
return would do certain things for them. 

The initial set-up involved contracts with about 225 companies, vary- 
ing from some of the very largest industrial concerns to those of small 
size, including a considerable number of trade associations about which 
we have so interestingly heard this morning, and lasting in most cases 
for five years and involving a total amount of about one million and a quar- 
ter in payments over the period of five years. 

The services which we undertook to render were of three kinds. In the 
first place we were to do all that we possibly could to determine the lo- 
cation and the qualifications of such personnel as it might seem desirable 
to add from time to time to the staff of the various contracting companies. 
That is, if they wanted engineers or scientists for any particular purpose, 
we were to maintain such index and files, etc., that we should be able to 
find them when wanted, whether for an occasional service or for regular 
employment. I think I may say that we have been extraordinarily suc- 
cessful in this personnel branch of our work and its scope has gone far be- 
yond the two or three hundred original contractors and our bureau is re- 


1 Presented at the Atlantic City Meeting, Feb., 1924 (General Session). 
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ceiving inquiries for men of all sorts of unusual and occasional services as 
well as for expert and scientific advice and service in matters of prolonged 
research or permanent employment. 

The second term of our agreement was to furnish information from our 
libraries and files with other collaborating libraries, and such scientific 
information as we could without prolonged research, and to compile bibli- 
ographies, etc., or as Dr. Walker used to say, “‘to furnish to the contractors 
on demand any information that anybody on the staff had under his hat.” 
That is, it was not research, it was not long investigation, but as a rule the 
reply to the occasional question—the search for brief bits of reference, 
Clc. 

This reference work has also grown greatly although, of course, you realize 
that there are a good many other organizations carrying on similar ser- 
vice. . 

But to the third, and in my opinion, our primary function, was the 
planning and direct control of research and the study of problems, either 
small or large, and the digging out of problems by plant visitation, and 
by consultation work by those who were actually engaged in industrial 
operations. 

That was the plan. That was what we undertook to do. Perhaps it 
is interesting to look at its present status at the end of four years of trial. 
Let us see just what happened to the Institute itself in that connection. 

As you probably know we have an institution containing from three 
thousand to four thousand students, running nine months in the year in 
regular academic fashion with a pretty active series of sessions running 
throughout the summer, and a staff of some four hundred people devoting — 
their time mainly to the training of young men. Our main business is, 
has been, and I hope always will be, teaching school. It is to train young 
men to be scientists and engineers, rather than to aid industry. And 
with that in mind let us see what happened to the Institute as a result of 
our cooperative industrial work in the last four years. 

Without exception, every contact the plan has had with the Institute 
has been helpful. ‘The contact of the staff and the contact of the students 
with outside practical men with very definite problems has been without 
any question of great help. Further, we have discovered that instead 
of being a group of fifteen departments, it has become one great group 
devoted more nearly to the same purpose than it ever was before. This 
is the first reaction of the Technology Plan. 

We have endeavored to carry on all the research work which has come 
in under the plan with the actual members of the teaching staff. There 
has been no serious attempt made to add a research unit. What comes 
to us is in my opinion better handled by the expert scientists and engi- 
neers, the men who have attained distinction as teachers and in the capacity 
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of researchers, rather than to build up a group of young men who might 
devote their whole time to research. What we are doing as the load in- 
creases is to increase the number of teachers and to increase the time 
which each man may devote to research and development under the co- 
operative plan and very materially, therefore, increase the total staff. 

It has been said that that effort of codperation is to make our industrial 
work a sort of by-product of our educational work, and as such it seems 
to have produced a by-product of unusual value if we may judge from the 
reaction upon the Institute. ; 

I believe also that the plan is a very definite and forward step in modern 
education, although perhaps it is of not as much interest to you who are 
practically concerned with ceramics at the moment, as it is to us whose 
business it is to teach, but it will ultimately be of some interest, because 
it is upon the men which institutions like ours turn out that you have to 
depend more and more as the work of the ceramist and engineer generally 
becomes more highly specialized. 

If you will go back fifty or seventy-five years you will find that all our 

higher educational institutions taught by book and blackboard and very 
little else. Along about the time of the Civil War the laboratory method 
began to be developed and we find a number of institutions beginning to 
teach physics, chemistry and elementary engineering by the laboratory 
- method. We have gone on for about seventy-five years increasing our 
specialization but generally conceding that no one can teach applied sci- 
ences and technology satisfactorily except by a robust and definite labora- 
tory method. 

We have now come to a third stage of development where we must have 
in the great technical institutions something besides its own laboratories 
in which these elementary subjects can be taught. It is all very well if 
we are to teach ceramics for us to maintain chemical laboratories, physical 
laboratories and laboratories of heat measurement, etc., but in order to 
know what is going on, if I see this vision aright, we must have somewhere 
adjacent small ceramic units, kilns which may be operated and controlled, 
grinders and mixers, and all sorts of things that go into the elementary 
stages of the art in considerable measure. I believe that our codperation 
with an industry, if it only brings to the educational institution more and 
more such practical work, will enable us much more nearly to meet some 
of the very wise criticisms which your President made in his opening 
address. I have run several factories myself, and I agree entirely with his 
suggestions as to the limits of utility of the extremely recent technical 
graduates. | 

The advertising value of our codperative plan to the Institute has turned 
out to be very great, although it was quite incidental to the general plan. 
Wide publicity has been given to the plan and the struggling inventor; 
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the man with an isolated or somewhat unusual plant, even in a very remote 
part of the earth, has discovered that a technical institution of good stand- 
ing has attached to it a sort of point of contact to which he can go, not as 
a matter of courtesy or privilege but as a matter of regular routine business. 
He may bring his particular technological and scientific questions or diffi- 
culties to the attention of somebody who may be able to help him. 

I think you can have no realization of the extent to which this contact 
has developed in the last three or four years. It has made us an enormous 
number of friends in remote places which we had never been able to reach, 
and has been able to make us of service to quite as many people who a are 
not regular contractors under this plan, as those who are. 

Leaving our own affairs for a moment let us see what appears to be the 
reaction of this plan upon the industries generally which have been as- 
sociated with us. Perhaps you can visualize the thing a little more clearly 
when I tell you that of the 200 odd contractors there are some of the larger 
steel companies, companies interested in the. manufacture of refractories, 
a large number of textile people, those making rubber tires, and makers of 
heavy chemicals, and some of the great testing laboratories whom we ex- 
pected to be our competitors, but which have proved to be our very best 
friends, and a large number of small manufacturers whose circumstances 
are such that they cannot maintain their own research laboratories. 

From representatives of this group we have endeavored to find something 
about the reaction of the plan. ‘There are some people who use it very 
little; we can get practically no response from them upon matters of re- 
search. ‘They use us only as a sort of industrial insurance to be resorted 
to only in unusual circumstances. ‘Then there is another group that use 
it only when they get into trouble. They keep a contact with us very 
much the same as they might carry industrial insurance, so to speak. 
They have their own research laboratories, and very likely have a staff 
for the particular service they are interested in, quite as well planned and 
perhaps more skilful than ours upon any such matters as are likely to 
come up in their routine business, but occasionally either from new de- 
velopments or from accidents or from matters of controversy between 
different members of the trade association, etc., we are called in by them 
on unusual industrial problems. 

With others we have an active daily contact. We are in as close touch 
with some of these contractors as we would be if we were their individual 
laboratory at their own plants. For them we are working on incidental 
problems but preferably carrying out long and fundamental researches. 

It has been our effort to avoid the things which clutter up a research 
laboratory so readily—the routine testing, which is perhaps quite as well 
done by other people in other places, and to confine ourselves to the longer 
researches in fundamental matters, as far as possible. Investigations of 
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some three or four years’ duration involving as many as twelve men at a 
time upon one problem have been the sort of thing which has been brought 
to us by these types of contact. 

A curious process is going on all the time, of course. We are in away 
losing our customers. A man comes to us with a particular problem and 
we tackle it, perhaps with a reasonable degree of success. He either takes 
our experimenter away from us and puts him to work in his own plant, 
or asks us, as has been done a very considerable number of times, to equip 
him with his own laboratory and get the thing going and find the men and 
set them to work. 

I said that we were losing our customers. It did for the moment seem 
to be the end of the contact in a number of cases, but almost invariably 
they come back and bring to us the fundamental and unusual problem 
which the routine research laboratory of their own plant or industry finds 
difficult to handle or too ponderous for the somewhat limited equipment. 
You will realize that if we can keep these researches and investigations in 
our own plant they are not interfered with by the operating man who is 
so frequently telling the research laboratory that it can or cannot do this 
thing or that because of the breakdown such and such a unit has been 
noted or the control study of some other one has been completed. ‘That 
is, prolonged research is saved from interruptions in our hands whereas 
if it is in pretty close contact with the plant such interruptions become a 
constant source of annoyance. 

Frequently, we have been able to return to the contractors very much 
more in a monetary way than either we or they had any reason to expect. 
Even though their research laboratories are highly developed, we are 
frequently able to carry on investigations more satisfactorily than they 
can and the reason is this: We have a group of some three hundred or 
four hundred men, all specialists in their own lines, all working upon the 
science or the technology of the moment and because of the necessities of 
their teaching, perfecting themselves just as rapidly as they can in some 
line or other. ‘They have a very large modern laboratory equipment, 
the whole of which is available a considerable portion of the time for things 
other than the work of teaching. ‘That is, both plant and equipment have 
given us exceptional opportunity for undertaking problems for which the or- 
dinary plant laboratory would have to equip itself especially. We 
are doing very profound and prolonged research for some of the largest of 
the world’s research laboratories, they having made transfers to us from 
time to time, possibly to take them back when they have been developed 
and enlarged to the point where they have outgrown our province. 

Of course, we have exceptional luck at times with investigations of this 
sort and I think I might be permitted to tell you a story of one of our 
contractors who was most profoundly unhappy as to the termination of a 
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development on a machine which absolutely refused to operate properly 
after a long and weary investigation as to its structure and general be- 
havior. ‘They came to us and asked us if there was anything we could do. 

Not knowing the nature of the problem, one of my associates went down 
to see what it was all about. It was explained to him in considerable haste. 
It turned out that the trouble was due to a cumulative film which was 
gradually being deposited upon the surface of some of the working parts 
and which yielded not at all to some of the extraordinary solvents which 
were put on over and over again. 

After looking at it for a while, this man who is a theoretical chemist of 
some considerable distinction, asked if they had ever used soap. ‘They 
said ‘‘No.’’ ‘The materials which they had used, it seemed, would do 
anything that soap would do and a great deal more, so it was absurd to try 
soap. | 

He said ‘“‘Would you mind sending out for ten pounds of powdered soap 
so that we may try it?’ Rather reluctantly it was sent for. The soap 
worked like magic, and the trouble was ended and the machine worked in 
a perfectly satisfactory manner. 

They wanted to know how he happened to use soap. It so happened 
that our representative is a real expert upon the subject of soap. He knows 
much more about soap than most chemists. He said there was no magic 
and no theoretical chemistry about it,-however, but that he got some of 
the stuff on his hands when he handled the machine and noticed that it 
readily came off when he washed his hands with soap. Now that in a way 
was pure luck, but our general technical staff is frequently focusing its 
attention upon problems quite as definite as this, and a stranger from the 
outside whose business has been to look broadly at the problem (I have 
in mind at the moment some of your ceramic problems too) has a perspec- 
tive which is a great deal better than that of the fellow who is getting down 
in the noise of the grinding pan or in the muddiness of some other operation 
and is not able to see the thing quite in the proper dimensions. It is in 
that way that we have helped many of the big laboratories by furnishing 
men to take a new and rather fresh general view instead of a highly special- 
ized one. 

Perhaps you might be interested in knowing what sort of things are at 
the moment going on in the laboratory. You will bear in mind that the 
entire great plant and equipment of ours is our research laboratory, it 
having been generally agreed after some years of struggle that the whole 
institution is itself a research laboratory and that the men who teach shall 
in most instances be the men who do the research. ‘There may be some 
adjustment of time between the two in different instances, since some men 
are born teachers and others are born researchers, but the division of the 
work is the general policy we have been adopting so, if we need to, we can 
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usually get any man of the entire staff to put upon any problem and can 
give a reasonable amount of elasticity in his teaching schedule to permit it. 
I have yet to hear from the students that any one of the men we are using 
has been neglecting the teaching work. 

Now as to the research which will perhaps indicate somewhat the scope 
of this work. We have gone into a long study of the effect of low dielectric 
insulation in preventing cable breakdowns. A second investigation which 
has been going on for some time and which terminated recently in a very 
satisfactory manner, is the determination of the nature of the caustic 
brittlement of steel. When you stop to think that a piece of boiler plate 
ordinarily tough and firm and strong may, under certain conditions of use, 
become exceedingly brittle, it leads one to think a little bit about the rigid- 
ity and permanence of boiler structures subjected to caustic soda, and the 
investigation of this peculiar and insidious action of caustic solutions upon 
steel has been carried on by us for one of the contractors for about five 
years and employs at times four or five men. ‘The results of this inves- 
tigation are now being printed. 

We have researches upon the subject of refractories about which we are 
unable to say much since they are development work carried on for in- 
dividual concerns. Some of them have progressed to the point where 
actual production of the finished material has begun apparently with con- 
siderable satisfaction, and promise of commercial success. 

_ We also have another group of men studying the heat transfer in gas 
pre-heating stoves and similar devices. 

We are carrying on an investigation of food values of certain cattle 
foods. . 

We are studying problems in compounding rubber, both questions of 
a mechanical sort and also of substitutes and alterations and accelerators. 

It has been possible to get together enough manufacturers upon some of 
these problems to have a fairly definite group rather than to depend upon 
isolated support. 

We are. beginning again a long fundamental search for the causes of 
corrosion of steel, having been given funds enough to carry on that work 
which we have been doing more or less in an interrupted fashion since 
1897. . 

We also have a group of men working upon a purely scientific problem— 
the determination of thermodynamic properties of steam at turbine pres- 
sures. 

We are studying the thermal conductivity of refractories and insu- 
lating materials, and just now finishing an investigation of the thermal 
conductivity of refractories of very high temperatures, and I think we are 
in a position at last to get some clear notion of their thermal conductivity 
right up to the point where they are no longer able to carry loads. 


< 
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Another investigation is the study of the discoloration of chocolate can- 
dies. 

All through this list I have avoided, as being, perhaps, of less interest to 
you, those problems which are problems of what we call pure scientific 
research. I do not know exactly what thatis; I have never found anybody 
who did know exactly, but where a man goes hunting scientifically after 
something that he believes is there, hoping to find out what it is, we call 
it pure scientific research. If he goes after something he knows is there 
but does not know whether he can get it or whether it is of any use, we are 
inclined to call that research applied to a definite purpose or definite prob- 
lem. 7 

But with all the research activity the country over, such as Dr. Howe 
has just described to us in his paper on the activities of trade associations, ' 
and also with the activities of the government bureaus and all the uni- 
versities, you can see that we are doing a great deal of work upon the 
technical problems, the things that interest us for the moment, but we are 
doing altogether too little work upon the things which lie back of all the 
investigation, or fundamental problems which are more often matters of 
pure physics or chemistry. 

As one of the wise men of the research field told me the other day— 
“If we don’t watch out we are going to- find ourselves all dressed up and 
no place to go’’—we are going to run out of fundamental information and 
problems. 

You and I and all of the men in this industry have got to begin to study 
a little more about the fundamental behavior of silicates, the precise de- 
termination of what constitutes the reaction that goes on in the funda- 
mental bodies we are working with, whether it is refractories or glazes, 
or the fifty-seven other things which you know about, and I cannot even 
name. We shall soon find that we must study the fundamental problems, 
otherwise industry is going to be pretty abruptly at a standstill in com- 
parison to the progress which it has made in the last ten years in research 
of this kind. 

I give it to you as a thought that I hope you will carry away with you 
because it is the influence of the practical men associated with industry 
that has kept this development back. Their unwillingness to attempt the 
problems of physics, geology, chemistry, etc., as they relate to industry has 
delayed things quite a little and your hearty codperation in letting this 
youngster or that one or perhaps au older man devote his time to some 
problem in pure science is going to be the leaven that perhaps will bring 
to your industry some great return. 

In conclusion, I am asked by our President, Dr. Stratton, formerly, as 





‘See Bull. Amer. Ceram. Soc., 3 [6], 209 (1924) 
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you know, at the Bureau of Standards in Washington, to state most 
positively that the work which we have long been contemplating, the es- 
tablishment of a course in Ceramic Engineering at Technology, has reached 
the point where we are going to put it in operation. Our quandary has 
been this: just exactly how to doit. We trust that we may receive sug- 
gestions and advice from the members of the Socrery. 


ADDRESS ON TERRA COTTA! 


By WiLLIAM H. Powk.t, 


It may be of interest to consider very briefly the relation of the cer- 
amist to the terra cotta business, particularly as to the development of 
that relation since ceramists were first employed in terra cotta work. 

While the ceramist has come to have many duties in the terra cotta 
plant, primarily he is supposed to be responsible for bodies, slips, glazes, 
and firing conditions. 

The first terra cotta ceramist I knew was an English glaze mixer. 
He compounded glazes behind closed doors and retained personal posses- 
sion of the formulae. He produced what was apparently very satisfactory 
cream glazes as well as a few other colors, such as greens, tans and blues, 
all burned at about cone 7. Somebody discovered that this cream glaze 
he was making could be sand-blasted, producing a very beautiful matt sur- 
face—which Stanford White, the distinguished architect, once described 
as having a bone-like texture, more closely resembling elegant marble than 
anything he had ever seen. So far as I know, this was the beginning of 
the use of glazed terra cotta in the east. 

This mixer had nothing to do with the composition of the body—which 
appears to have been left in the hands of others—and such clays as were 
used were selected more on the basis of expediency than for consideration 
of permanence, although it may be a question if any doubt as to per- 
manency arose in the mind of anyone. . 

Unfortunately, our friend the mixer was found dead in bed one morning, 
and he took his recipes with him. His employer had a very hard time of 
it for awhile. I think that was about the end of one-man knowledge in 
the terra cotta business. 

Shortly after his death the specially trained ceramist began to appear 
in the industry and the manufacture of glazed terra cotta gradually be- 
came quite general. 

During the early years in most companies the ceramist had very little 
to do with the composition of the bodies and nothing very much to say as 
to the selection of clays. He used what was given to him, and if he ever 


1 Presented at the Atlantic City Meeting, Feb., 1924 (Terra Cotta Division). 
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had any doubt as to the propriety of using what was given to him, that is, 
from the standpoint of permanency, he managed to conceal that fact very 
successfully from those who were in daily contact with him. 

One of the very early men conceived the idea of firing both glazed and 
unglazed terra cotta at cone 2 and some very beautiful effects were pro- 
duced. Unfortunately, the glaze was apparently immature and crazed 
badly, and the body, which ought to have been fired around cone 7, of 
course, was quite different at cone 2 and a great deal of material sold showed 
very serious disintegration in a few years. Another ceramist I knew of 
thought it would be a grand idea to stop the crazing of a glaze, which 
happened to be very popular at that time, by “opening up”’ the body, as he 
called it. I think he was right so far as that particular glaze was concerned, 
and it did correct the difficulty, but the terra cotta went to pieces when 
used for parapet or free-standing work above the roof line. 

Possibly fifteen years ago the ceramist began to be called upon to become 
responsible for the body but the subject appears to have been attacked 
first from the standpoint of shrinkage, and it was not until later years that 
the matter of disintegration, which occurs at times in so-called ‘free stand- 
ing’ work, particularly with glazed ware, forced itself upon the attention 
of both manager and ceramist. 

This unfortunate defect has undoubtedly created a certain amount of 
prejudice against terra cotta. It is not my purpose at this time to engage 
in any discussion as to the possible causes of this destruction. ‘The Bureau 
of Standards began an investigation of this subject in 1917 with some in- 
‘terruption during the war period, and it has not reached the end yet. It 
is my hope that the Bureau will eventually make some definite pronounce- 
ment on this subject, even if only as to general principles, which will be 
accepted by all as having back of it the weight of scientific authority. - 

In the meantime, of course, while we are waiting for the Bureau to say 
something on the question, there is nothing to interfere with any ambitious 
ceramist solving the problem for us. 

I suppose that you are all familiar with the standard specifications for 
manufacture, furnishing, and setting of terra cotta, recently adopted by the 
National Terra Cotta Society after several years of work by a committee 
in conference with a committee representing the architects. : 

I should like particularly to invite your attention to the glossary of terms 
relating to terra cotta which appears in this specification and which rep- 
resents the official definitions as adopted by the manufacturers. I think 
it would be useful and very helpful it the ceramists in their literature would 
adopt this nomenclature in order to secure uniformity. 

There are some minor problems that relate to quality that, of course, 
ought to have attention; for example, the development of a satisfactory 
patching cement which could be used with equal facility at the factory 
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or the job when necessary and which would retain its color and strength. 

Some years ago, I think two or three, the Terra Cotta Division appointed 
a committee to take up this subject. I believe that the committee has been 
unable to get very far. Itis an important matter and something that ought 
to have attention. 

Some one ought to develop a solution which would readily clean unglazed 
terra cotta on which soot has been deposited. Chemists tell me that that 
is not very easy to accomplish but it would be an important object to effect 
satisfactorily. 

I should like very much, if it were possible, for the Terra Cotta Division 
of the AMERICAN CERAMIC Society to become attached in some way to 
the National Terra Cotta Society. I do not mean that it should be de- 
tached from the CERAMIC Society but I think a way ought to be found 
to tie more closely the two associations which are supposed to stand spe- 
cifically for the advancement of the industry of which members of the 
Terra Cotta Division represent such an important part. As a first step 
in that direction something might be accomplished if the members of the 
Terra Cotta Division attended the meetings of the National Terra Cotta 
Society. If it did nothing else, it might add a little more dignity to the 
meetings of the National Society. 

In an industry like ours, which is half artistic and half commercial and 
where the operations are substantially all hand processes, the greatest care 
must always be taken to produce quality. Eternal vigilance is the price 
of safety. In a business like the terra cotta business there never should 
be any let down in quality. Price to the consumer rather than the wel- 
fare of the industry is an erroneous criterion. We ought to have a de- 
cided advantage over natural products because terra cotta permits of com- 
plete control in manufacture, while stone must be used as it comes from the 
quarry. - 

To my mind, of all the possible qualities of terra cotta which may be 
developed, the one of permanence transcends that of all others. The 
colors, textures, or kinds of ceramic finish are in a sense factors of minor 
importance which are comparatively easy to work out but which are of 
no use whatsoever unless permanence of body can be guaranteed. We 
must produce a terra cotta which, whether glazed or unglazed, shall be 
permanent and indestructible under any and all climatic conditions in 
any section of this country and with no limitations as to its use so far as 
permanence is concerned in practically any form of architectural decora- 
tion. 
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REFRACTORIES QUESTION BOX 
E. E. Avars, EDITOR 


1. Does the grinding (coarse or fine) have anything to do with the resistance of 
a fire clay to spalling? ; 

2. What difference is there between the properties of a soft mud machine made and 
a hand made brick? 

2. Can aniron-free clay brick be made for blast furnace service? 

4. Will results in service justify the expenditure and added cost necessary in order 
to make fire-brick mixes from definite percentages of definitely sized clay grains? 

5. What effect do soluble salts (such as show on red burning clays as. scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 
of low refractoriness? 

6. What effect do sand and air inclusions (commonly called sand cracks or molding 
cracks) incident to hand molding, have on the service of hand made fire brick? 

7 What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? ‘The failure consists of premature vitrification and carbonizing 
witl subsequent fusion. Is this a result of subjecting the brick to a reducing atmos- 
phere? 

8. What is the reason for the more rapid failure, at a lower temperature, of fire 
brick subjected to reducing atmosphere, than will obtain with the same brick under 
oxidizing conditions? 

9. What is the relative spalling tendency of fire brick under reducing and oxidizing 
conditions, respectively? 

Nore: It has been suggested by some of the Question Box readers that the matter 
of. grog sizes and content in brick mixtures should receive some attention by this De- 
partment. Undoubtedly considerable interest in the effect of various grog sizes and 
grog contents, on brick service, exists. 

It will be noted in the previous discussion on the effect of coarse grinding that no 
definite behavior can be ascribed to various grain sizes with clays in general. In specific 
instances the behavior is known to some extent. 

The chemical composition and the physical characteristics of the clays employed 
dictate the grinding treatment and grog content and the problem is almost entirely 
local. 

Inasmuch as there is an outspoken request for detailed information on this subject 
a call is issued herewith for questions and discussions on this subject. State questions 
carefully. Confine them to specific clays. Contribute a short discussion of each 
question if possible, submitting screen analyses, spalling tests and service characteristics. 
Further discussion will be solicited privately by the Editor. 

The compilation of such detailed data will be of considerable value. Loose dis- 
cussion of carelessly worded questions dealing only in generalities does not meet the 
purpose of this Department. Any such material submitted will be dealt with Editorial 
license. 

Additional questions on manufacturing and service problems of all classes of re- 
fractories are solicited. State questions clearly, make them specific and accompany 
each one submitted with a short discussion if possible. 

If you have any information on any of the questions which have been discussed 
or those listed for later treatment send it at once to the Question Box Editor c/o The 
General Secretary, Lord Hall, O. S. U., Columbus, Ohio. 
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Laboratory Control and Refinement of Process 


In the May number the problem of laboratory control! was discussed 
from several angles. Since the publication date there has come to the 
Editor’s attention a novel arrangement which will aid materially in 
securing uniform mixtures of several batch ingredients and may also 
assist in the tempering of these mixtures. The description and cuts 
shown here were originally sent out to some of the customers of Sandvik 
Steel, Inc., announcing the development of the apparatus, a steel belt 
being used as the conveying medium. ‘The use of this piece of equip- 
ment in connection with present layouts might solve the problem of 





Big. 1. 


uniform mixtures more easily than any of the methods now in prospect. 
We print here the material furnished at special request together with an 
extract from a letter. 

It appears that installations now in use are serving dry press machines 
but there is no reason why the feed could not be diverted to one or more 
pug mills after the thorough mixing had been accomplished. 


Mixing and Distributing Belt Conveyor 
An interesting piece of equipment for brick plants—a mixing and dis- 
tributing belt conveyor—has been developed and was installed in several 
plants in England last year. 
1 Bull. Amer. Ceram. Soc., 3 [5], 162-68(1924). 
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Fig. 1 shows the general arrangement. A flexible steel belt is used as 
conveying medium and material is handled on both runs. The screened 
material is delivered from several bins onto the upper run in layers one 
above the other. Immediately after the last feeding point there is 
arranged a series of plows which turn the material over and over. Si- 
multaneously the mixture is sprayed with water by compressed air 
operated atomizers. It undergoes a final mixing on being plowed off 
the upper run of the.belt and falling down a chute onto the lower run, 
which thus carries a thoroughly mixed material. The amount required 
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by each press is plowed off at the proper place by means of an adjustable 
plow, Fig. 2. 

This mixer-conveyor thus performs a three-fold duty, conveying, 
mixing and dampening, and its location is immediately in front of the 
presses, the idea being to supply all the presses with a perfectly uniform 
material, regardless of the irregularities in each separate bin. ‘The result 
of this mixing is a much improved. product, practically consistent in 
size, shape and color. Pressure on the presses is less and uniform 
throughout the year, consequently power consumption and upkeep are 
much reduced. This conveyor also requires much less power and main- 
tenance than several conveyors previously used for the same purpose. 
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It further serves the purpose of inter-connecting the machines, making 
the presses independent of the failure of one or more grinders, as long as 
the remaining grinders in the battery have sufficient total capacity to 
supply all the presses. 

It is recognized that the steel belt is the only conveying medium that 
will satisfactorily accomplish all these duties and resist the considerable 
amount of plowing required. 

Units of this kind are in operation in a number of plants abroad and are 
reported to be giving unprecedented satisfaction. In fact this appli- 
cation, as described in attached writeup, is considered a most important 
step forward in the manufacture of brick. The London Brick Co. are 
using quite a number of this type of conveyor throughout their plants. 
The first unit has been in operation for over a year and it is reported that 
maintenance expense during that time has been nil except for occasional 
lubrication. 


Question 
What specification limits should be considered reasonable on 9-inch fire brick? 
On special shape brick? 
Discussion 


Allow one-sixteenth inch over or under the stand- 
ard thickness dimension of two and one-half inches. 
This means that ten brick piled up may vary between twenty-four and 
three-eighths minimum and twenty-five and five-eighths maximum. 

In length each brick may vary three-sixteenths of an inch over or under 
the standard dimension. 

In width each brick may vary one-eighth of an inch over or under the 


standard dimension. 
Sh see. Unless special limits of tolerance are shown on the 

ape Brick : 

drawing, no dimension should vary more than one- 

eighth of an inch over or under that shown, excepting that brick having 
a dimension exceeding six inches may have a variation in proportion to 
one-fourth of an inch per foot. 

The dimension and face which should be most perfect may be so labeled 
on the drawing.—E. N. McGEE, Semet-Solvay Company, Syracuse, N. Y. 


Nine-inch Series 


The matter of variation in fire brick sizes presents a distinct problem 
to the designer and builder of furnaces. Allowance must be made in the 
design of each type of installation and experience must enter into the 
computation of the amount. ‘The discussion above shows the experience 
of one designer, and while it applies in some measure to other problems, 
it cannot be taken as having a universal application. The American 
Society for Testing Materials adopted early this year a set of tolerance 
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specifications which are now practically obsolete on account of at least 
two manufacturers having placed fire brick on the market which do 
not vary measurably in any one dimension. One of these manufacturers 
produces a brick which is understood to have as little variation in thick- 
ness as one-ninety-sixth of an inch in two and one-half inches, or less than 
one-sixteenth inch per foot. 

The matter of variable dimension is perhaps of slightly less importance 
than shape, a true surface and square corners being necessary to insure 
good brick laying. Warpage is common in all fire clay goods made by 
any process other than the dry press method. This warpage, while 
slight in standard sizes, is of some consequence in the case of special 
shapes and tile. The fault lies in the methods of handling, careless 
workmen and some of it is traceable to unequal distribution of moisture 
and erratic drying methods, while a portion is the natural result of poor 
setting or inadequate kiln furniture. Every manufacturer seems to be 
studying these problems more or less with respect to his particular needs 
and it is safe to say that uniformity of size and shape will soon be the 
rule and not the exception as now. 


Question 


What difference is there between the ReOpEeS of a soft mud machine made and 
hand made fire brick? 


Discussion 


As a rule I think there is not a great deal of difference between brick 
made in these two ways. 

However, as the brick are usually made we have found that, other 
things being equal, the soft mud machine 9-inch brick, weighing approxi- 
mately seven pounds, will be three to four ounces lighter in weight 
than a hand molded repressed brick. A hand repressed brick must be 
stiff enough when it is repressed to be handled with paddles, whereas 
a soft mud machine brick could not be so handled. 

Therefore, the soft mud machine brick is a little more open in struc- 
ture than the hand repressed brick, and we have found that it behaves 
slightly better in the spalling test. 

The hand made repressed brick generally presents slightly smoother 
faces and sharper edges because it is pressed in a steel box, where the 
other brick is made in a wooden mold. However, because these brick 
are handled when pressed and still a little soft, and because of the methods 
used im piling or placing them for drying they do not seem to lay up any 
better than the soft mud machine made brick, which is not touched by 


hand until set in the kiln.—S. M. KIER, Pres., The Kier Fire Brick Com- 
pany, Pittsburgh, Pa. 
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Without doubt the only difference in the material from which the two 
types of brick mentioned above are made is the moisture content. The 
difference in spalling behavior may indicate one means of improving 
the behavior of certain other brick when coarse grinding is not desirable 
or effective. 

A study of the permeability and of the resistance to slag penetration 
and erosion of the two types of brick made from the same material would 
be of interest. Anyone having information on the subject is requested 
to forward the same to this department. 


ACTIVITIES OF THE SOCIETY 
NEW MEMBERS RECEIVED DURING MAY 15 TO JUNE 15 


PERSONAL 

Brandow, Glen A., 69 W. Gibson St., Canandaigua, N. Y., Lisk Mfg. Ce: 

Brooke, Frederick H., Oughtibridge, Sheffield, England, Managing Director, Oughti- 
bridge Silica Fire Brick Co., Ltd. 

Caldwell, John A., Box 1, Frostburg, Md., President, Savage Mountain Fire Brick Co. 

Connors, Frank J., J. H. Gautier Co., Jersey City, N. J., Sales and Research. 

Daeves, Karl, Phoenix A.-G., Hauptverwaltung, Diisseldorf, Germany, Director of 
Research. 

’ Decker, Lewis T., 816 Carteret Ave., Trenton, N. J., Assistant General Manager, Inde- 
pendent Brick Co. 

Forbes, George A., 615 Clyde St., Pittsburgh, Pa., Sales Agent, General Refractories Co. 

Gill, Francis D., Gill Glass Co., Philadelphia, Pa., President. 

Goddard, Harry E., Route 1, Box 627A, Richmond, Calif., Chemist, Pacific Sanitary 
Mfg. Co. 

Haupt, C. H., Standard Oil Co., General Engineering Dept., Elizabeth, N. J. 

Lalor, Morgan D., 811 S. Union Ave., Los Angeles, Calif., Mechanical Engineer, Los. 
Angeles Pressed Brick Co. . 

Lamb, Roland H., 305 N. Holiday St., North East, Md., Mechanical Engineer. 

Robinson, Canes R., Hocking Valley Buck Co., Nelsonville, Ohio, Assistant to. 
Manager. ; 

Sheehan, P. J., E. Park Ave., Niles, Ohio, Vice-President and General Manager, Niles. 
Fire Brick Co. 

Taylerson, Ewart S., 1410 Frick Bldg., Pittsburgh, Pa., Engineer of Tests, American 
Sheet and Tin Plate Co. 

Thompson, Henry M., Room 516-9, S. Clinton St., Chicago, Ill., President, H. M. 
Thompson Co. 

Weinfurtner, E. M., Ashland, Ky., Teens Ashland Fire Brick Co. 

Wykstra, Gerritt E., Michigan Porcelain Tile Works, Ionia, Mich., Superintendent. 

CORPORATIONS! 

J. A. Bauer Pottery Co., 415 West Ave. 33, Los Angeles, Calif., W. E. Bockman, Presi-. 
dent. 

The Owens Bottle Co., 1401 Nicholas Bldg., Toledo, Ohio, S. S. Cochrane, General 
Factories Manager. 





MEMBERSHIP WORKERS RECORD 


Personal Corporation Personal Corporation: 

Abel C. Cameron 1 H. H. Sortwell 1 
C. E. Fulton 1 E. Ward Tillotson 1 

J. H. Gautier & Co. 1 H. B. Tyler 1 

J. Holland 1 Thomas C. Walker, Jr. 1 

W. G. Owen 2 A. S. Zopfi i! 

W. A. Potter 1 Office 9) t 
John Sawyer 1 a ag 

R. R. Shively 1 Total 18 2 


. Nore: Bull. Ceram. Soc., 3 [6], 238, The Ceramist Corporation address is 17 
Roseville Ave., Newark, N. J., not Trenton, N. J. 
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Our Membership Record for June 


Holding in the line. Penalty, more work. Eighteen persons, 2 corporations and 
1 renewal is the gross increase for June. Thirteen resignations by persons who are no 
longer in ceramics makes the net increase only 6 persons and 2 corporations. 

This is the worst record yet. Are we down-hearted? No! 

Are the members going to push stout-heartedly on until all will be participating 
in this self-educational enterprise? Yes! 

How do we know? Knowledge is the foundation stone of industrial advancement. 


The 1924 Monthly Gross Acquisitions 








Personal Corporations Total 

January 31 6 37 
February 40 8 48 
March 29 0 29 
April 35 5) 38 
May Zo 4 29 
June 18 2 20 
178 23 201 

The gross acquisitions from _ 
January to June were 265 33 298 


The Net Roster 











Personal Corporations Total 
Net Roster May 14 1831 291 Zi22 
Resigned 13 15 

1818 291 2109 
Renewal : j 1 
New Members 18 2 20 
Net Roster June 14, 1924 1836 294 2130 
Net Roster June 14, 1923 1792 238 2030 
Net Gain since June, 1923 aH 56 100 





CHANGES OF ADDRESS 


The following members of the Society have requested that their mailing address 
be changed to the addresses here given. 


A.R. Anderson, Mayfield, Ky. 

Yngve R. Anderson, Dominion Fire Brick and Clay Products Co., Ltd., Moose Jaw, 
Canada 

E. E. Ayars, Box 103, Coconut Grove, Florida 

William G. Bergman, Toledo Engineering Co., Box 6, Sta. G, Toledo, Ohio 

Edward Burkhalter, 80 Thirteenth Ave., Columbus, Ohio 

M. W. Butler, 1775 Cliffview Rd., Cleveland, Ohio 

B. F. Cake, Los Angeles Pressed Brick Co., Frost Bldg., Los Angeles, Calif. 

Arthur D. Camp, Box 904, Niagara Falls, N. Y. 

W. W. Coates, Jr., Carrs Station, Ga. 
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S. F. Cox, Diamond Power Specialty Corp., Oakland and Caniff Sts., Detroit, Mich. 
R. S. Finney, North American Clay Co., President, 303 W. 80th St., New York, N. Y. 
L. J. Frost, Vitreous Steel Products Co., Nappanee, Ind. 

Hugh S. Gallagher, 307 Wabash Bldg., Pittsburgh, Pa. 

R. F. Grady, Jr., 5811 Manchester Ave., St. Louis, Mo. 

John R. Green, 1615 Sherwin Ave., Chicago, Ill. 

Walter McK. Hughes, 334 Putnam Ave., Zanesville, Ohio 

Otis L. Jones, Illinois Clay Products Co., Barber Bldg., Joliet, Ill. 
R. B. Keeler, c/o California Clay Products Co., South Gate, Calif. 
Walter A. Koehler, 1611 Chadbourne Ave., Madison, Wis. 

F. M. Koenig, Washington St., Carpentersville, Il. 

P. William Lee, 217 W. 15th St., Chicago Heights, Il. 

W. M. Legnard, c/o Interstate Clay Products Co., 160 N. LaSalle St., Chicago, Il. 
E. H. Lintz, 1117 McKinley Pkwy., Lackawanna, N. Y. 

Charles Laird, 102 Lake St., Ashtabula, Ohio 

C. F. Miller, University of Washington, Law School, Seattle, Wash, 
J. A. Nagle, Brunt Porcelain Co., Chaseland, Columbus, Ohio 
Clifford H. Parmelee, R. F. D. 1, Warners, N. Y. 

J. G. Phillips, 515 Cottage Ave., Piqua, Ohio 

E. E. Pressler, 311 Essex St., San Antonio, Texas 

Lemuel V. Reese, Erie City Iron Works, Erie, Pa. 

H. P. Reinecker, Lynwood, Los Angeles, Calif. 

Wallace C. Riddell, 306 New Call Bldg., San Francisco, Calif. 
Samuel Rusoff, 231 Hudson St., Tiffin, Ohio 

N. L. Schneider, 2004 Union Trust Bldg., Cleveland, Ohio 

W. J. Scott, 324 N. Waller Ave., Chicago, Ill: 

L. I. Shaw, Western Electric Co., Hawthorne Station, Chicago, IIl. 
Charles A. Smith, 1150 Oak St., Columbus, Ohio 

Charles H. Stone, Jr., Box 274, Rome, Ga. 

Paul Teetor, 911 Edgewood Ave., Trenton, N. J. 

Erwin F. Theobald, General Delivery, Bessemer, Pa. 

Leo Thurlimann, 341 S. Springfield Ave., Chicago, Il. 

Martha Q. Westfeldt, 633 Royal St., New Orleans, La. 


EASTERN SECTION MEETING 


The Summer Meeting of the Eastern Section of the AMERICAN CERAMIC SOCIETY 
and New Jersey Clayworkers Association was held at the Trenton Country Club, Tren- 
ton, N. J.,on June 20,1924. ‘The meetings were presided over by the President of the As- 
sociation Charles F. Crane. At the morning session Ross C. Purdy, General Secretary of 
the AMERICAN CERAMIC SociEtY of Columbus, Ohio, gave an address on ‘‘A Ceramic 
Institute.’’ At the afternoon session the following addresses were given: ‘‘Proposed 
Investigation by the Bureau of Standards in the Whitewares Field” by R. F. Geller, of 
the Bureau of Standards, Washington, D. C.; “Fundamentals Underlying Everyday 
Drying in the Ceramics Industry” by A. E. Stacy, Jr., Research Engineer, Carrier Engi- 
neering Corp., Newark, N. J.; and ‘‘Practical Aspects of the Casting of Heavy Pottery 
Products” by C. C. Treischel, R. T. Vanderbilt Co:, New York City. Members of 
the party engaged in a golf tournament. An interesting business session preceded the 
addresses and the entire meeting was marked for enthusiasm. 
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WASHINGTON-BALTIMORE SECTION! 


The third meeting of the Washington-Baltimore Section of the AMERICAN CERAMIC 
Society was held at the Garden Tea House, Washington, on June 7th at 7p. mM. The 
meeting opened with the usual informal dinner. Twenty-seven members were present. 
A. N. Finn, of the Bureau of Standards, was elected vice-chairman in place of Mr. 
Danielson, who has left the district. C. B. McComas, of the Carr-Lowrey Glass Co., 
was elected as a member of the Nominating Committee from this Section. 

R. F. Geller, of the Bureau of Standards, made a talk on his recent trip to several 
refractory plants of Missouri and Colorado and described in an interesting manner the 
clay deposits and methods of manufacture. 

P. K. Klaesuis, of the Porcelain Enamel & Manufacturing Co., gave a paper on 
ground coat practice, the second in a series of papers on enameling methods. 

Edgar Worsham read a translation of a short German paper which contained 
suggestions on reducing costs in the enameling industry. While the attendance was 
smaller than usual, the meeting was enthusiastic and discussion of the papers was 
general. 
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RESEARCH AT ILLINOIS 


Six of the largest gas and electric concerns in Illinois are coéperating to spend 
$25,000 annually for two years in research at the University of Illinois. 

The companies interested in this project are: Commonwealth Edison Company; 
the Peoples Gas Light and Coke Co., Public Service Company of Northern Illinois; 
Middle West Utilities Company; Chicago Rapid Transit Company; and the Chicago 
North Shore and Milwaukee Railroad Company. 

The research to be conducted will relate to the following problems: 


PICOH ICA OOECElAI Nas so. 8 os oe eae he a thle ed $6500 .00 
URGE, SORES, SONS S20, ne a $6000 .00 
$12500 .00 
Bae teror StruGtuEAL Parts. i. oo. ie ee $7500 .00 
Botlersreea water treatitent...........2......%%.+. $0000.00 
$12500 .00 


The investigation of research on refractories and porcelain will be conducted in 
the Department of Ceramic Engineering under the direction of Professor C. W. Parmelee. 

W. L. Abbott, chief engineer of the Commonwealth Edison Co., and formerly 
president of the Board of Trustees of the University is temporary head of a Utilities 
Research Committee appointed to organize the work. 

The agreement may be extended for an additional period later. 





LIST OF STATE GEOLOGISTS’ 


We are frequently asked for the names and addresses of State Geologists. The 
following were obtained from Dr. W. A. Nelson, Sec. Association of State Geologists. 


Alabama Geol. Surv. of Ala., Dr. E. A. Smith, State Geologist, University, Ala. 
Arizona Ariz. Bureau of Mines, Mr. G. M. Butler, State Geologist, Tucson, Ariz. 


1Recd. June 12, 1924. 
2 Corrected list, June 1, 1924. 
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Arkansas 
California 


Colorado 
Connecticut 
Florida 


Georgia 
Illinois 
Indiana 


Iowa 

Idaho 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Michigan 
Minnesota 
Mississippi 


Missouri 
Montana 
Nebraska 
New Jersey 


New York 


North Carolina 


North Dakota 


New Mexico 
Ohio 


Oklahoma 
Oregon 


Pennsylvania 


Rhode Island 


South Carolina 
South Dakota 


Tennessee 
Texas 
Utah 
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Geol. Surv. Ark., Mr. J. C. Branner, State Geol., Fayetteville, Ark. 

Cal. State Mining Bureau, Mr. F. MeN. Hamilton, State Mineralogist, 
San Francisco, Calif. 

Colo. State Geological Survey, Dr. R. D. George, State Geologist, 
Boulder, Colo. 

State Geological Survey and Dept. of Natural History, H. H. Robin- 
son, Supt., New Haven, Conn. 

Fla. State Geological Survey, Dr. Herman Gunter, State Geologist, 
Tallahassee, Fla. 

Geol. Surv. of Ga., Dr. S. W. McCallie, State Geol., Atlanta, Ga. 

State Geological Survey, Mr..M. M. Leighton, Chief, Urbana, Ill. 

Dept. of Geology and Natural Resources, Dr. W. N. Logan, State 
Geologist, Indianapolis, Ind. 

Iowa Geol. Surv. of, Dr. G. F. Kay, State Geol., Iowa City, Iowa. 

Dept. of Geol., Dr. F. B. Laney, State Geol., Moscow, Idaho. j 

State Geol. Surv., Dr. Raymond C. Moore, State Geol., Lawrence, Kans. ; 

Ky. Geol. Surv., Mr. W. R. Jillson, State Geol., Frankfort, Ky. 

‘La. Soil and Geol. Surv., La. State University, Baton Rouge, La. 

State Utilities Commission, Mr. F. F. Burr, Livermore, Me. 

State Geol. Surv., Dr. E. B. Matthews, State Geol., Baltimore, Md. 

Mich. Geol. and Biol. Surv., Mr. R. A. Smith, Director, Lansing, Mich. 

State Geol., Dr. W. H. Emmones, Univ. of Minn., Minneapolis, Minn. 

Geologic Economic and Topographic Survey of Miss., E. N. Lowe, 
Director, Jackson, Miss. 

Bureau of Geology and Mines, Mr. H. A. Buehler, Director, Rolla, Mo. 

State Bureau of Mines, J. P. Rowe, State Geologist, Butte, Mont. 

Nebr. Geol. Surv., Prof. E. H. Barbour, State Geologist, Lincoln, Nebr. 

Dept. of Conservation and Development, Dr. H. B. Kummel, State 
Geologist, Trenton, N. J. 

Science Div. (Geological Survey), Dr. John M. Clarke, State Geologist, 
State Museum, Albany, N. Y. 

N. C. Geol. and Econ. Surv., Chapel Hill, N. C. Nors: This surv. 
was abolished by the last general assembly, effective Jan., 1925. 

N. Dak. Geol. Surv., Prof. A. C. Lenord, State Geol., Grand Forks, N.D. 

R. W. Ellis, State Geologist, Albuquerque, New Mex. 

Geological Survey of Ohio, Prof. Jno. A. Bownocker, State Geologist, 
Columbus, Ohio. 

Survey abolished. 

Oregon Bureau of Mines and Geology, Mr. H. M. Parks, Director, 
417 Oregon Bldg., Portland, Ore. 

Topographical and Geological Survey Commission, Dr. Geo. H. 
Ashley, State Geologist, Harrisburg, Pa. 

Natural Resources Survey of R. I., Mr. Chas. W. Brown, Superin- 
tendent, Providence, R. I. 

Prof. Stephen Taber, State Geologist, Columbia. : 

Geological Survey of S. Dak., Mr. Freeman Ward, State Geologist, 
Vermillion, S. Dak. 

Tenn. Geol. Surv., Mr. Wilbur A. Nelson, State Geol., Nashville, Tenn. 

Bureau of Economic Geology, Dr. J. A. Udden, Director, Austin, Texas. 


Mr. Wm. Peterson, State Geologist, Agricultural College of Utah, 
Logan, Utah. 
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Vermont .- Geological Survey of Vermont, Dr. Geo. H. Perkins, State Geologist, 
: Burlington, Vermont. 
Virginia State Geological Survey of Virginia, Dr. Thomas L. Watson, Director, 


Charlottesville, Va. | 
Washington. State Geological Survey of the State of Washington, Mr. S. Shedd, 
: State Geologist, College Station, Pullman, Wash. 
West Virginia W. Va. Geological and Economic Survey, Dr. I. C. White, State 
eet Geologist, Morgantown, West Va. 


- Wisconsin Wisconsin Geological Survey, Mr. W. O. Hotchkiss, State Geologist, 
Madison, Wis. 


Wyoming Mr. G. B. Morgan, State Geologist, Cheyenne, Wyoming. 


UNIVERSITY GRADUATE FELLOWSHIPS 


Graduate fellowships in mining, metallurgical and chemical research are offered 
by various institutions of learning, in codperation with the Bureau of Mines, Depart- 
ment of the Interior. The purpose of these fellowships is to undertake the solution 
of various problems being studied by the Bureau of Mines that are of especial importance 
to the regions in which the institutions of learning are located. They afford excellent 
opportunities for qualified young men to become experts in the fields of mining, metal- 
lurgy and chemical technology, and to prepare themselves for highly technical work 
in these fields. ee 

For the college year 1924-1925, the following institutions offer such fellowships: 


University of Alabama, Tuscaloosa, Ala. 
University of Arizona, Tucson, Ariz. 

Carnegie Institute of Technology, Pittsburgh, Pa. 
University of Missouri, Rolla, Mo. 

Ohio State University, Columbus, Ohio 
University of Utah, Salt Lake City, Utah 
University of Washington, Seattle, Wash. 
University of Idaho, Moscow, Idaho. 


The value of the fellowships offered by the University of Alabama is $540.00 per 
annum. At this institution five fellows were appointed for the college year 1923-24, 
whose investigative work related to the washing of Alabama coals and the beneficia- 
tion of low-grade brown, red hematite and gray specular hematite iron ores. 

The University of Arizona offers fellowships of a value of $750.00 per annum. 
Previous work. performed by fellows at this university has related to the selective 
flotation of copper sulphide minerals and the leaching of heavy sulphide cupriferous 
ores with ferric salts. 

The value of the Carnegie Institute of Technology scholarships is $750.00 per 
annum. In 1923-24, six fellows at this institution studied the use of gas masks in fight- 
ing mine fires; efficiency in blasting coal; friction losses in mine cars; corrosion of metals 
and alloys in acid mine waters; time-rate of combustion of coal dust particles; and the 
correlation of coal beds of western Pennsylvania and eastern Ohio. For the coming 
year there will be either six or seven fellowships in coal mining, four of them supported 
by Carnegie Institute of Technology and two or three by the industry. One to be 
supported by the Hillman Coal & Coke Company is definitely agreed upon. A second 
fellowship on friction losses and mine car axles and bearings is to be supported by the 
manufacturers. A third, on the efficiency of blasting coal, will probably be supported 
by one of the coal companies. . 


~ 
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The value of the fellowships of the School of Mines and Metallurgy of the Uni- 
versity of Missouri is $800.00 per annum. In 1923-24 two fellows studied the influence 
of time, temperature and rate of cooling on mine drill steel, and the effect of various 
factors on the rate of reduction of zinc compounds by carbon. 

The Ohio State University fellowships are valued at $750.00. Fellows at this 
institution have studied such problems as the use of dolomite for refractories and the 
electrical conductivity of refractories at high temperatures. 

The University of Utah fellowships are valued at $720.00 per annum. In 1923- 
24 five fellows studied the utilization of Utah hydrocarbons; the hydrometallurgy of 
zinc; ore dressing problems; and the geology and microscopic examination of complex 
zinc ores. 

The value of the University of Washington fellowship is $810.00 per annum. In 
1923-24 five fellows at this institution studied the washing of Washington coals; the 
preparation of super-refractory products and electrometallurgical problems. 

The University of Idaho fellowships are valued at $750.00. In 1923-24 the fellows 
at this institution studied the treatment of various gold-silver ores. 

Detailed information in regard to these fellowships may be obtained from the 
Department of the Interior, Bureau of Mines, Washington, D. C., or from the various 
institutions named. 


BUREAU OF MINES NOTES 


: 1 f A study of Georgia white clays with respect to their use 
Georgia eae us as fillers in rubber has been completed by the Department of 
Rubber Fillers the Interior technologists on the staff of the Bureau of Mines. 
The purpose of this work, which was performed in codperation with the Central of Geor- 
gia Railway, was to determine which Georgia clays, when properly prepared, are suit- 
able for use in rubber compounding. Samples were collected from various deposits 
not now used in preparing rubber filler, as well as clay from those mines which are 
already producing clay for use in fillers. The samples were washed, dried, pulverized 
and purified in accordance with good commercial practices, and their chemical and 
physical properties carefully determined. Tests were then made in commercial plants 
on selected samples. It was found that some of the clays were suitable for use in making 
high grade rubber. ‘There was, of course, a considerable range in the properties of the 
different clays tested. It was shown that fineness of grain is one of the most important 
physical factors in the reinforcing power of the clay. Further work along this line is 
desirable. 
WineTAG an ding The grinding of flint for ceramic uses is a quite difficult 
Sadiag problem on account of its great toughness and resistance to 
abrasion. Heating the material before grinding makes the 
process easier. Interior Department investigators at the New Brunswick, N..J. ex- 
periment station of the Bureau of Mines will make experiments to test the efficacy of 
combined heating and quenching. The method may be extended to other minerals. 
Only small, scattered deposits of sillimanite are known in 
the United States, no commercial sized deposits being located 
to date, according to W. M. Myers, assistant technologist, Department of the Interior, 
in Serial 2587 of the Bureau of Mines. A large deposit is reported to occur in India. 
Very superior refractories are said to be made almost exclusively of synthetic silliman- 
ite. Whether natural cyanite or sillimanite can be substituted can only be determined 
by careful research. As the value of the andalusite group of minerals becomes better 
known and as more people become acquainted with their appearance so that they can 


Sillimanite 
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recognize them in the field, it is possible that other deposits may be found possessing 
sufficient tonnage and favorably located with regard to transportation to make their 
development possible. 

In connection with an investigation of the oxidation of 
ceramic wares during firing, being conducted by the Depart- 
ment of the Interior at the Columbus, Ohio, experiment 
station of the Bureau of Mines, a study of the effect of varying 
the rate of gas flow and of heating on the decomposition of pyrite in clay has been made. 
This work will be extended to include a number of typical fine grained commercial clays. 
It is felt that this work may have a very practical bearing on the method of firing 
ceramic kilns. 


Oxidation of 
Ceramic Wares 
during Firing 


The purpose of an investigation being made by the Depart- 
ment of the Interior technologists at the Columbus, Ohio 
experiment station of the Bureau of Mines is to ascertain as 
definitely as possible what causes flint fire clay to change its 
volume during the process of heat treatment. Results to date indicate that the Mis- 
souri flint clays have a much greater shrinkage than the Pennsylvania flint clays. A 
comparison of the burley flint and smooth flint clays taken from the same locations 
shows that the smooth flint clays shrink to a greater degree. The difference in shrink- 
age is attributed to the diaspore present in the burley clays, which acts like a grog. 

Profitable disposal of limestone too small for making 
lime in the shaft kiln is one of the most urgent problems in 
the lime industry, states W. M. Myers, assistant mineral tech- 
nologist, Department of the Interior, in Serial 2596, recently issued by the Bureau of 
Mines. Reports received by the Bureau of Mines from 31 quarries show that the 
proportion of small stone varies from 2 to 40 per cent, averaging 18 per cent of gross 
production. Modern methods of heavy blasting, and the use of crushers in large quar- 
ries tend to increase the proportion of small stone above that produced in early days 
when light blasting and hand sledging were almost universally used. There is also a 
growing movement toward underground operation of lime deposits, a method which 
in general produces a greater proportion of fines than is encountered in open-pit work. 
Thus the small stone problem is of growing importance, and demands the attention of 
every progressive lime producer. The general problem of the production of lime from 
small stone is considered by Mr. Myers in Serial 2596, copies of which may be obtained 
from the Department of the Interior, Bureau of Mines, Washington, D. C. 


Expansion of Flint 
Fire Clay during 
Heat Treatment 


Lime from Small . 
Stone 


BUREAU OF STANDARDS 


, The rate at which porcelain and other ceramic materials 
Light Waves Used expand with increase in temperature is measured at the 
to Measure Bureau of Standards by means of light waves, using a method 
Thermal Expansion recently developed there. Small pins of the material from 
0.02 to 0.4 inch long are placed between two interferometer plates of fused quartz 
and are heated in an electric furnace. Interference fringes are formed by the light 
reflected from the interferometer plates, and pass the reference marks on the plates as 
the sample expands with heating. A change of length of a millionth of an inch can be 
detected by this method, the Bureau states. 

Interference fringes are formed where light reflected from one surface joins light 
reflected from another. If the two waves when they reach the eye are opposite in 
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phase they neutralize each other and produce darkness. If they are the same in phase 
they reinforce. The number of fringes formed is therefore proportional to the number 
of wave lengths of light in the distance between the plates. Light waves vary in length 
from red waves, 0.000028 inch long, to violet waves of little more than half that ae 
Light of one color is used in the tests. 

Using this method the Bureau has made measurements of the thermal expansion 
of several samples of glaze, terra cotta, tile, porcelain, and clay between the tem- 
peratures of 20° and 2000°C. Some of the samples were specially prepared while 
others were taken from finished products, and some of the latter were from products 
that had failed in service. . 

The results of measurements showed that the thermal expansivities of ceramic 
materials may differ greatly. When two or more are combined, therefore, failure of 
the ware may be caused by this difference. Glaze applied to tile, for exer nls may 
crack or scale off for this reason. 

It was also found that such materials might undergo Senate apres? 
changes when subjected to heat treatment and that their expansivities might be very 
different at different parts of the temperature scale. Cracking may occur if such a 
material is heated or cooled quickly, or strains may be set up that may cause subsequent 
failure. . 

This method and the expansivity measurements made with it are described in 
Scientific Paper No. 485, of the Bureau of Standards entitled ‘“‘Application of the Inter- 
ferometer to Measurements of the Thermal Dilation of Ceramic Materials” by G.. E. 
Merritt. Copies may be obtained from the Supt. of Documents, Government Printing 
Office, Washington, D. C. The price is 5 cents. 


1924 CLAY PRODUCTS CYCLOPEDIA NOW AVAILABLE 


The first paragraph of the preface to the new 1924 Clay Products Cyclopedia, now 
published, indicates the desire of the editors that the improvements in the book shall 
go a long way to making it useful and valuable to the industry. This paragraph reads 
as follows: 

evikal publishing this second edition of the Clay pie g Cyclopedia, we have 
spared neither expense nor effort to improve the book in every way possible so that it 
can more fully fill its mission as the standard reference hand-book for all executives of 
plants.” 


Information of Value to Everyone 


A large part of the book is entirely new, and some of it has never been published 
previously. This new material will interest every executive in the plant. For in- 
stance, on page 76 there is a table headed, ‘““Handy Calculations for Discounts.”’ ‘This 
is good for the Purchasing Agent, the Accountant, and those who check bills. When 
an invoice comes in showing a discount of 45, 10 and 5 per cent off list, ordinarily three 
multiplications and subtractions would be necessary. With this table it is only necessary 
to make one operation by deducting 54 per cent. 

Everyone at times wants to know the equivalent temperatures of the Centigrade 
and Fahrenheit scales. It is always necessary to remember the formula, dividing by 
5, multiplying by 9 and adding 32. With the table shown on page 208 of this book, all 
of this work is unnecessary. The exact reading of any temperature can be found in a 
moment and there is no chance or opportunity for error. 
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Glaze Formulas 


Many glaze formulas and similar data have been added on pages 116, 117 and 118. 
Moreover, on page 7 a very complete and accurate method is explained for changing a 
chemical formula for a glaze into its equivalent in batch weights of commercial materials. 
This is especially valuable to one not possessing a technical education. 


Section on Fuel Oil 


The large amount of interest that is being evidenced at the present time in fuel 
oil is satisfied by more than three pages, 110, 111 and 112, almost all of which is entirely 
new. Some of it has been included only by special permission. Part of this item gives 
comparative properties of the various oils from the different fields of the country. 

The question of storage tanks for oil is also a big item today and part of this space 
is devoted to this feature. Other items covered are the changes in volume of oil due to 
temperature—heating values of fuel oil, pounds per gallon, and so forth, for the various 
degrees of the Baumé hydrometer and similar data. 

Likewise additional data have been inserted on the question of coal on pages 49 
to 55. The report of the Bureau of Mines showing comparative properties of practically 
every coal field in the country is included so that manufacturers can determine the 
best coal for their individual use. 


Catalog Section an Improvement 


These are only a few of the new items in the reference or editorial section that will 
appeal to the various executives in a plant. 

The catalog section is a very big forward step. This section contains 70 pages of 
condensed catalog information, giving sizes, capacities, dimensions, prices, buying 
specifications, requirements for certain conditions, photographs of both equipment 
and installation, and other details. : 

The Clay Products Cyclopedia is published by Industrial Publications, Inc., 
407 South Dearborn Street, Chicago, and is priced at $3 per copy. The publishers 
will be glad to furnish any additional information desired. 


CALENDAR OF CONVENTIONS 


Organization — Date Place 

AMERICAN CERAMIC SOCIETY 

(Summer Meeting) July 21—Aug.—-1924 Trip to Pacific Coast 
AMERICAN CERAMIC SOCIETY | 

(Annual Meeting) Feb. 16-21, 1925 Columbus, Ohio 
American Foundrymen’s Association Oct., 1924: 
American Gas Association, Inc. Oct., 1924 
British Assn. for the Advancement of 
| Science August 6-13, 1924 Toronto, Canada 
Chemical Equipment Assn. Sept., 1924 | 
Eastern Paving Brick Mfrs. Assn. Dec., 1924 New York (?) 
Natl. Glass Distributors’ Assn. Dec., 1924 Pittsburgh, Pa. 
Natl. Paving Brick Assn. Dec., 1924 
Society for Promotion of Engineering 

Education July, 1924 Boulder, Colo. 


U. S. Potters’ Assn. Dec., 1924 Washington, D. C. (?) 
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EDITORIAL 


COLLABORATION IN RESEARCH 


Not long ago college men in ceramics were called “high brow,” “not 
practical.’”’ This adverse attitude toward them was the rule. Those 
college men who were succeeding in industrial positions were believed to 
have had exceptional ability or advantages. Technical research would 
not be tolerated. Years of experience was considered to be the only sesame 
to ceramic wisdom. ‘“Irade secrets’? and the “Formula Book’ were 
jealously guarded. Manufacturers would not collaborate together. 

How different it is today. Men trained to use the fundamental science 
data and methods are largely employed. ‘They are considered essential 
even by the craftsmen. Formulae are not guarded so jealously. Manu- 
facturers are collaborating more freely in things technical. Collective 
support of researches is now the rule. Ceramic manufacturers of the same 
sort of ware have for a few years past been supporting technical researches 
through their respective trade associations and now the different trade 
associations are to engage in joint support of technical investigations. 
They realize that only thus can they most quickly and most assuredly ob- 
tain lower manufacturing costs and establish the utilitarian superiority of 
their product. | 

A Ceramic Institute is almost beyond the “‘possibility’’ stage. The 
report of an organizing meeting in which eight associations participated 


ims 
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is given on page 317 of this Bulletin. ‘The trade press has frequently 
printed notices of the developments in the idea of collective researches by 
trade associations. “The Ceramic Institute is well nigh a reality. 

Members of the AMERICAN CERAMIC SOCIETY must be acquainted with 
and assist their SocIETY in keeping in line with this forward moving enter- 
prise. Collective support of technical investigations has been the So- 
ciEty’s chief aim. It cannot do else than to give this new movement 
every encouragement and assistance. 

There is another enterprise by our ceramic trade associations which 
should be encouraged. In editorials and in news reports the SOCIETY 
has hailed with delight the idea of regional Foremen Institutes. The 
Refractories Manufacturers Association has for a year or more conducted 
quarterly meetings of Foremen Institute with resulting inspiration and 
information to the men who are leaders in their members’ plants. Such 
meetings of foremen from neighboring plants manufacturing like goods by 
practically the same methods and equipment will surely result in lower 
cost of production and better quality of ware. A larger appreciation of 
the user’s problems and a keener desire to solve them with their product 
is given to the factory bosses. A closer bond of mutual responsibility 
and a more responsive desire to assist is obtained between the salesmen 
and the factory foremen. ‘These Foremen Institutes are most excellent 
enterprises. 

There is another codperative activity under consideration with full 
expectancy of early adoption. Some of the trade associations are planning 
for mid-year and annual meetings of the technologists from their member 
companies’ plants to be held at the same time and place of meeting of the 
trade managers. ‘This is another evidence of a rapidly growing appre- 
ciation of the money value of collaboration in technical investigations. 

The AMERICAN CERAMIC SocIETY cannot fail to give to these new co- 
operative research enterprises that same encouragement and assistance 
which it has given to establishment of ceramic laboratories in the federal 
and state institutions. ‘There need be no worrying about overlapping of 
activities. Such overlapping as there will be for a while will soon dis- 
appear. ‘That combination of joint enterprises which is best for the ceramic 
‘industries collectively will be continued. ‘The Socimty has promoted these 
enterprises; it will align itself with them in the manner most helpful. 
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ART IN INDUSTRY? 


By Ricwarp F. Bacu 


This is not an article on the business of art; nor is it concerned with the 
art of business. It has the simple thesis that art is worth money in trade, 
that art annually sells products valued in billions of dollars, that artistic 
design is a selling point as important in several scores of art industries as 
warmth is in selling wool, endurance in selling tires, health in selling cattle; 
in other words, that many industries count on art as an initial ingredient 
without which their products would not be salable. 

The conception is not new; it is as old as architecture, or better, as old 
as personal adornment. Man has always counted heavily on appearances 
and, if Bryan will permit, ages of animal life from which man grew did the 
same before him. ‘To count on appearances does not mean to favor ex- 
ternals regardless of structure beneath. Good appearance, attractive 
design, is not superficial in value or intent, even though actually applied 
on the surface. It is part of the first conception of the object. 

The design of a locomotive or trip hammer or steam shovel implies 
its mechanical function. By comparison, the design of a chair or a lamp 
also implies a utilitarian purpose; and the design of a cuff link or an ink- 
stand or a collar box maintains the same principle. Compare Peter 
Cooper’s first “steam wagon” on the B. & O. with the iron horse that hauls 
the Twentieth Century from New York to Chicago. ‘The difference is 
seen first in design as expressive of function, second in the effort to make 
the newer thing more attractive, “better looking,’ more appealing to 
the eye, which is a roundabout way of saying more satisfying to the mind. 
Practical hand-satisfying function has begun what more ethereal mind- 
satisfying design must complete. Design cannot make amends for lack 
of functional value. <A beautifully designed stove that is not constructed 
for draft is neither a good stove nor a good design, because in the first place 
it must be useful. 

Typewriters of long ago were highly decorated—with paint, but they 
were of limited practical value. Typewriters of today are the acme of 
practical value and their decoration is one of form alone. Yet compare 
the first Remington with the latest portable model; the advance in function 
has been backed up at every step by an effort to develop a better looking 
machine. Design has worked out from the facts, which require the maxi- 
mum strength and service from the minimum of material; design sub- 
scribes to this principle of our vaunted efficiency. No doubt a great part 
of this effort is unconscious; that is its saving grace and greatest advan- 
tage, that is its fundamentally human quality. 


1Prints for this paper were furnished through courtesy of the Metropolitan 
Museum of Art. 
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Our examples above are drawn from fields in which mechanical design 
predominates. But design as expressive of function is just as character- 
istic of products in which mechanism does not count, but in which the 
physical function has to a great extent yielded importance to the mental. 
A device for mechanically squeezing oranges may be very useful without 
being attractive; yet as soon as it has reached a standard of performance 
it is made more attractive in appearance, so that it becomes an asset to 
the soda fountain. By contrast, a well-built safety clip and the strongest 





Plates designed by Frank G. Holmes, executed by Lenox, Inc., American 
Industrial Art, 8th Annual Exhibition at The Metropolitan Museum of 
Art, 1924. 


silk string or alloy joints or patent settings are but minor considerations 
in a necklace. The factor of utility in the practical sense is small as 
compared with the mental satisfaction found in the appearance of the 
piece. Beauty comes into play, and in the daily grind we may call this 
“artistic design” as distinguished from the more directly practical design 
of the machine. In an ideal world, some day, there will be beauty in both, 


for the beauty of use and the use of beauty respond to related areas of the 
mind. 
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Artistic Designs Sell the Product 


It is with the so-called ‘‘art industries’ that we are here concerned, 
industries in which artistic design sells the product. Consider women’s 
handbags or bathing suits, men’s shirtings or cravats, ribbons, lace, 
flappers’ scarfs, or sport clothes for both sexes, to mention but a few 
items in the ever-changing kaleidoscope of fashion; in these we have the 
most exaggerated examples of the selling value of artistic design, the 
commercial value of the “better looking” thing, the cash value of beauty. 
It is an admissible argument that in such products, created for ephemeral 








China designed by Frank G. Holmes, executed by Lenox, Inc., American 
Industrial Art, 8th Annual Exhibition at The Metropolitan Museum of 
Art, 1924. 


use, the sale is quick and the beauty therefore of the same stamp; true, 
but the process of thought which accomplishes the purchase is the same. 

Refer the matter then to more solid things, such 
as rugs, armchairs, sideboards, wall paper, lighting 
fixtures, linoleum, upholstery fabrics and other 
elements in home furnishing. Here we seem to restore the balance. 
Material, execution and design, the controlling triad of manufacture, are 
seen in proper proportion. 

Material, execution and design are the leading considerations that guide 
the product from first conception to finished piece on the salesroom floor. 


Material, Execution 
and Design 
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Materials we know and can choose. Execution we know and can master; 
we have equipment and the power to control it. But what of design? 


In American art industries today design is the stepchild. 
Business men have reasoned it out for them- 


selves over and over again. The hand is too slow 
to supply the mass with, let us say, woven silks. 
Mechanical means are soon found for weaving the 
silk. ‘The new toy is developed to an egregious degree; attachment follows 
attachment, until the apparatus is so complicated and seemingly so omnipo- 
tent as to stagger its inventors. Millions of yards are fed to its rollers 
and shuttles with amazing results. No one seems to notice that the 


Design Subscribes to 
Mechanical 
Limitations 





Plates designed by Frank G. Holmes, executed by Lenox, Inc., American 
Industrial Art, 8th Annual Exhibition at The Metropolitan Museum 
of Art, 1924. 


mechanism has become the master, that every design produced subscribed 
more and more to mechanical limitations, progressively lost vitality and 
artistic expression (which I hold to be the equivalent of salability); that 
in the end there would be a stalemate. ‘Thousands of yards from a single 


motive, drawn up in a space perhaps eighteen inches square; thousands 


of yards of assured sales before the loom can with profit be set in motion. 

This is spreading design on very thin, thought some; when one design 
can travel as far as that, it cannot be very important in a single yard. 
No, said others, the more yards you weave the more important is your 
design for a single repeat; the business value of the original design must be 
multiplied by the number of times it is used. ‘These two opinions still 
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continue side by side. Those who favor the latter are still in the minority 
and will be until American business sees its daily loss. 

Business has given much thought to raw materials, their selection, nam- 
ing, storage, and preparation for use; business has also collectively studied 
‘production, processes have been standardized, the cost of a single move- 
ment of a single operative is known, machines and management hold no 
secrets; turnover, transportation and other details are an open book. 
And there business has stopped. It has gone but two-thirds of the way. 

Business has never collectively interested itself 
in design as a controlling factor in production. 
It has been blinded by volume, dazzled by num- 
bers; it has made ten thousand rolls of wall paper 
as intelligently as it has made ten thousand kegs of shingle nails. ‘The 
process has been perfect—mechanically; perfect in the same sense that 
the phonograph is a_ perfect 
representation of the voice. 
The difference is that these rolls 
of wall paper can in the end 
achieve a form of appeal which 
kegs of nails must forever lack, 
if they are to continue useful. 

In producing this wall paper, 
and we could as well say car- 
pets, candlesticks, book-bind- 
ings or ceramics, business has 
aimed at perfection in material 
and perfection of handling. 
Design has just “sort of come 
along;’’ worse than that, it has 
been neglected, forgotten, 


Design as a 
Controlling Factor 
in Production 





marooned and often made to Coffee Server designed by Frank G. Holmes 
from porcelains in The Metropolitan Museum 


walk the plank. At the same 
: Be ue a ee of Art; executed by Lenox, Inc., 7th Manufac- 
time, when a sale 1s made, WHat trers & Designers Exhibition, 1923. 


is the talking point that carries _ 
the greatest weight? This same design which seems insignificant at the 
beginning of the process of production suddenly assumes importance. 

The manufacturer says to the buyer from Field & 
Creery’s: I want you to note this timber, get the 
weight and strength of it, the way we have treated 
it with this and that; then look at our construction, the finest piece of 
joinery to be seen in the markets of the world; then this finish, etc., etc. 
Meanwhile, the buyer’s picture of prospective sales has granted meager 
space to wood and build and varnish; it has been based mainly on comfort 


Design a Controlling 
Factor in Sales 
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and convenience in use and on appearance, which is design. He has seen 
comparative values on the fourth floor of his store, the values that control 
his customers’ judgment, for he knows that while a cross section of an ice 
box may be good evidence, the same is not true of a dressing table. | 
The best wood and the best construction may still make a garish rocker 
that the market will absorb, flamboyant carving, green plush covering and 
all. If that is the bull’s eye for which business aims, there may be need 
for prayer, but there is no need for fervent paragraphs like these. The 
finest wood and superlative construction are powerless, even useless, 
certainly without character, unless they find expression in the best design. 
Fine design will sell poor mate- 
rials and mediocre workman- 
ship, but the opposite is false. 
A chemical formula may be 
re-vamped year after year and 
sold under the name of perfume, 
if the design of the bottle keeps 
step and the design of the adver- 
tising backs it up: an evil ex- 
ample, chosen from the border- 
land of legitimate business, but 
a proof. What flimsy materials 
have you seen used for women’s 
clothes, wondered at their wear- 
ing qualities and stared at their 
price? The design of the gar- 





Coffee and Tea Set. Plates designed by Frank ment has sold them. You may 
G. Holmes, executed by Lenox, Inc., American 


Industrial Art, 8th Annual Exhibition at The take several yards of ee 
Metropolitan Museum of Art. some silk, wire, thread, ribbon 


and a few flowers, and out of 
this concoct a marvel of millinery. The materials may cost you five 
dollars; the hat will sell for fifty. Yes, there is the cost of making, labor, 
rent and other overhead; there is the cost of merchandising, wages, pack- 
ing, and again the overhead. ‘These may make the difference in actual 
figures, even though we allow a profit of only twenty-five per cent. But 
have any of these sold the hat? Design alone did that. 


America Needs Schools of Industrial Art 


A similar defense may be written for design in several scores of art 
industries. Costume alone, not counting uniforms or men’s clothing, 
represents an annual outlay of American money totaling $500,000,000. 
Home furnishings cost a similar amount. Add to that the other types 


PAPERS ‘AND DISCUSSIONS 283 


of industrial art, printing, jewelry, building, etc., and we reach a sum 
which, in the language of the columnist, would buy New York. ‘This is 
the consumer’s outlay. The products so purchased are not always the 
output of American labor and skill. In this is our greatest failing. 

We have for decades exported raw materials to Europe and bought 
back finished products from Europe. We have paid the transportation 
both ways. We have made our own materials climb the tariff wall to 
get back to us. We have paid all the intermediate profits. So these 





Glass in various colors, plates in mirafiori designed by Frederick Carder, 
executed by Corning Glass Works, Steuben Division, American Industrial 
Art, 8th Annual Exhibition at The Metropolitan Museum of Art, 1924. 





Decorative glass designed by Frederick Carder, executed by Corning Glass 
Works, Steuben Division, American Industrial Art, 8th Annual Exhibition 
at The Metropolitan Museum of Art, 1924. 


millions that are commanded by design in manufacture and sale in great 
part go to Europe. 

Suppose you export cotton to England and buy it back as knit goods. 
Before the knit cotton goods gets back to us the English have added 80% 
to its value. They have added skill in manufacture. Americans pay 
this 80% and in addition Americans pay the freight, the tax, the mer- 
chandizing cost and the several profits to our own middlemen. 

In printed cotton goods skill adds 125%; in pottery 290%; in clothing 
500%. Skill is nothing but manipulation of material to produce the design 
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which commands the price in the end. We cannot say what design alone 
is worth. It is part of material; it is part of execution; it is a factor, not 
a figure by itself. 

The curious thing, the un-American and inefficient thing, about the 
whole matter is that design has not received attention from business men. 
Have they founded or aided schools of industrial art? Do they codperate 
with schools by linking theory with practice? Yes, one out of a thousand 
has done this. Business will establish a class to teach the care of cutting 
edges of tools and give never a thought to training the artist-artisan whose 





Tiles in antique design by Rafael Guastavino. 4th Manufacturers’ 
and Designers’ Exhibition. 


hand controls these cutting edges. His skill has been figured as less im- 
portant than the tool he uses. I have in mind the organization chart of a 
knitting mill in which there are four process instructors, and only one 
designer. | 

And again, do American manufacturers favor foreign designs? Yes, 
many do and will persist in buying designs abroad. Do these same men 
ina definite, practical way aid American designers or advise their instruc- 
tors? Yet their criticism of existing schools is both plentiful and caustic. 
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Finally, do American distributers buy American goods and sell them 
under a foreign label? Or do only foreign concerns with establishments 
in American cities grovel in this way for the dollar? ‘These are sore 
spots. Time alone will not heal them. Remedy lies in constructive 
effort. Without this we will come more and more under the heel of Europe 
in many art industries. 

When the war began our designing rooms were manned by foreign talent. 
With the first gun these designers left us as though in a single shipload. 
We had no substitutes. Blissful ignorance had built no bulwark against 
such an emergency. Business talked and prayed and hoped, mostly hoped. 
Not a single school was established. If any came into being, surely they 
are not with usnow. As soon as the war ended, the orgy of exportation of 





Stories by Rafael Guastavino, working in the manner 
of Persian luster painting. 


raw materials began again and at the same time products of foreign skill 
crowded out American products in the stores. America has nothing to 
show for it—the best opportunity that ever came to a country to study 
its own needs. Self-examination is not our leading national trait. But 
there has been some progress; there are a few long heads among us, a few 
giants with vision, who have hewn to the line and often lost by the effort. 


Sales Force and Customer Should Appreciate Design 


Glib complaint is easy. We have censured producers, but we have not 
meant to spare distributers. Of the two, we hold the store to be the 
greater sinner. Stores have devoted increasing attention to selling service, 
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but have not taught their clerks the meaning of design. The customer 
knows what she likes, the clerk knows what is on the shelf; they can get 
together only in the matter of design; this is the common ground. So 
the store must extend its service in that direction. For the store stands 
between manufacturer and consumer, arbiter of taste for the millions, 
and by the same token dictator of the factory’s efforts. 

The consumer can hardly be blamed. How shall he find out about 
design? ‘he schools do not help him gain appreciation; a handful of schools 
have begun to teach how to buy, which means how to discriminate between 
designs. 

In this as in many large questions there is a vicious circle, of which the 
beginning is also the end. So in the present case the circle must some- 
where be cut so that a beginning may be made in the direction of improving 
design. While for the consumer good design may mean satisfaction and 





Bowls of Persian type, luster studies by Rafael Guastavino, 
4th Manufacturers’ and Designers’ Exhibition, 1919. 


peace of mind, for the merchant it will mean increased service, good will 
and profit; for the manufacturer a better product, a steady market, a 
larger working margin; and for all three a better bargain. 

But the mass of consumers is too great to be quickly taught; educational 
systems must grow up to its needs. This they are doing, though with 
painful slowness. Meanwhile, our circle can be cut in two places. ‘The 
producer and the dealer represent smaller workable numbers. ‘These 
can, by taking advantage of existing facilities, largely educate themselves 
toward a higher standard in design. They can go to school with past 
masters of their crafts or business pursuits, for at all times art has com- 
manded a price, design has been sold and the making of it has been a 
source of income. 


Museums as Schools of Industrial Art 


They can find resource at the museum of art. Whatever the problem, 
leather purse or celluloid hair ornament, candy box or umbrella handle, 
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coat lining, bone button, piano, kettle drum, handkerchief, talcum box, 
advertisement, porch chair, teapot or doorknob, no matter what type of 
object as to purpose, material or form, if it falls in the field of useful ob- 
jects made attractive by design the museum of art can help. ‘The accom- 
panying illustrations show how one museum has helped in a practical 
way. ‘These producers have obtained authentic information at the foun- 
tain source of design; they have figured it out that the value of their 
products is threefold: material, execution and design. Above all, they 
have come to regard a museum of art as a silent partner in business, while 
their designers have added its collections and facilities to their laboratory 
material. 

Not to be outdone, certain dealers have shown a similar advance. 
They now attend in scores several series of conferences at which are dis- 





Studies in slip and luster applied upon ordinary vessels, by Rafael 
Guastavino shown in 4th Manufactures’ and Designers’ Exhibition, 1919. 


cussed the fundamentals of form and color as related to practical purposes 

‘and as expressing current selling values. And all of this on the basis of 
originals tested by time and preserved because of this same transcending 
quality of design. 


- Industrial Support of Art 


These are but two indications of how one great public art institution 
works. ‘They would not be possible if there were not fertile ground to till. 
And they are in themselves inconceivable without the backing of the 
trades. Yet they indicate plainly the Metropolitan Museum’s conviction 
that art has a commercial value, an idea which, ludicrous as it may seem, 
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must yet be sold to the vast majority of producers and dealers in the art 
industries. 

It comes to this: the art trades must stand and deliver. The American 
public is rapidly approaching the place where it will say: we want the 
best design by an American designer in all our home furnishings, in our 
clothes and our books; we want American-made products, no matter 
whence the raw material comes; we are not dazzled by the European 
trademark, it is no guarantee of either quality or design; we don’t like 
Nippon on our teacups, Paris on our gowns, Germany on our toys; we are 
glad to see Made in the U. S. A. on these and a thousand other objects; 
and, finally, we are willing and able to pay for good design wherever it may 
be considered rightfully as adding to the cost. 

Business must keep ahead of the game. The art trades must lead: 
The better thing must be ready before the consumer demands it. Provide 
excellent design and these millions will stay in America. Provide excellent 


design and American industry will grow. 


METROPOLITAN MuSEUM OF ART 
NEw YorK CITy 


BALL CLAY SPECIFICATIONS! 


By ARTHUR S. WatTTs 


Ball clays are sold directly from the mine without processing, other than 
the air drying which may occur under favorable circumstances. The 
development of specifications covering the purchase of such material is 
rendered more difficult by the fact that the material is shipped in lumps 
which make the taking of a satisfactory sample exceedingly difficult. 

Disagreement as to what exact properties possessed by ball clays form 
the basis of its commercial value increases the difficulty of developing a 
set of specifications satisfactory to both producer and consumer. 

The following must, therefore, be looked upon as only a preliminary 
step in the hope that an interest may be awakened in the subject, and 
by constructive criticism and discussion a satisfactory conclusion reached. 

The ball clay deposit is sedimentary and consists of numerous strata 
which frequently vary greatly in physical properties although perhaps_ 
not greatly in chemical composition. ‘The different strata may or may 
not vary greatly in color and may be sharply defined or may merge into 
one another so that the lines of division may be very difficult to determine. 
As a rule, however, the portion of a ball clay deposit marketed under an 
individual name or number has a rather definite boundary although it 
may contain streaks or lenses of material widely different in color or other 
properties from the mass of the deposit. The presence of this foreign clay 
material as well as the presence of woody tissues further complicate the 


* Presented at the Atlantic City Meeting, Feb., 1924 (Whitewares Division). 
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sampling process. When sandy streaks or lenses occur in a deposit, the 
problem of sampling is made abnormally difficult since this portion air 
dries much more quickly than the more plastic portions and tends to sift 
to the bottom of a shipment and is frequently lost sight of in ordinary 
sampling. 
The Free Water The drying of ball clay is d fficult owing to the 
fall Clay density of the masses and unless properly con- 
ducted may even be dangerous. Some users prefer 
ball clay which has never dried out, claiming that it loses some of its 
essential properties if completely dried even though no artificial heat is 
employed. If properly dried, this claim is of doubtful importance when 
compared with the benefits derived from the use of dry clay. Few buyers 
of ball clay realize either the extravagance or the dangers that attend the 
use of wet ball clay, except under the most careful plant control. 

For example, take a domestic ball clay costing $5.00 per ton f. o. b. 
cars at mine and carrying freight charges of $5.00 per ton. If the clay con- 
tains 20% of water, the buyer pays $10.00 for 1600 lbs. of clay or $12.50 
per ton of clay. ‘The shipper receives $1.25 for loading the water and the 
railroads $1.25 for hauling the same water. ‘The receiver has also the 
expense of handling the water on its arrival. It would be far cheaper for 
the consumer to pay the shipper the difference, provided it was a means 
of obtaining a properly dried product. 

The drying of materials at moderate or even atmospheric temperature 
is much better understood than was the case even a few years ago and if 
moderate care is exercised in mining and handling, it appears practical 
to have all ball clay delivered with a maximum of 5 or 6% water. 

A frequent cause of variation in behavior of ceramic bodies is the water 
in the ball clay. We hear of many plants which claim to operate on a 
dry basis for all raw materials but in even the most exacting of these, 
a shipment of wet ball clay will be drawn on for a day or more before the 
scales are corrected, or a supply of wet ball clay exhausted and a dry supply 
drawn on which may cause even more serious results though not the same. 
The establishment of dry ball clay as a standard material is obviously 
worth while but cannot be hoped for without some concessions from both 
- buyer and shipper. 

Since, however, we find that a large portion of the ball clay delivered 
to our industries is distinctly wet, we must take this into consideration 
in developing methods of sampling, and testing for purchase and control. 

While a properly made chemical analysis may 
furnish valuable data on a ball clay, especially as 
a guide in determining the uniformity of the 
products of a single deposit mined over a long period of time, there is 
doubt whether it is a safe basis for substitution even among clays from 


Chemical 
Composition 
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different strata of the same deposit. Much, however, may be inferred as 
regards probable physical and pyrometric properties from an intelligent 
study of the chemical analysis and its value is not to be questioned. It is 
seldom practical to make a chemical analysis of a thoroughly representative 
sample from each car-load shipment, so that its service is limited. 

Take six samples, one two feet from each corner 
of the car and one from the center on each side of 
the doorway. See that each sample represents all colors encountered and 
if sandy material covers the floor, see that this is also represented. In 
taking samples from lumps, cut or chop a slice '/s-inch thick from each 
lump in the zone sampled and in proportion to the size of the lump. Each 
sample should exceed five pounds in weight. As soon as collected, the 
samples should be reduced to 1/4-inch lump size by crushing or if too wet, 
an old-fashioned chopping bowl and knife will give quick and satisfactory 
results. Spread on a sampling cloth and quarter repeatedly until about 
one pound remains. When the six samples are thus reduced, assemble in 
a small enameled steel pan. 

After weighing the sample, dry at 150°F maxi- 
mum temperature, covering with a cloth to elim- 
inate outside dust. After drying, reweigh, and determine percentage of 
water in wet clay weighed. | 
To 100 grams of representative material taken 
from the dried sample, add 1000 grams distilled 
water, and heat to 125°F or as warm as the hand 
can comfortably endure. Agitate until the clay is thoroughly disinte- 
grated. Cool by placing the receptacle in a dish of cold water. Add 
ammonia, a drop at a time, until the clay is dispersed. Remove the sand 
by pouring through a 200-mesh sieve, washing the residue with a little 
distilled water and add washings to the original liquid. Agitate the clay 
water mixture thoroughly and classify by means of a Schultz elutriator. 


Sampling 


Water Content 


Sand Content and 
Size of Grain 


Plasticity: Viscosity, Lubrication Values, and Bonding 


I believe that general opinion holds that the peculiar and especial 
properties of ball clays are combined in two properties, wz., greasiness 
or lubrication, and stickiness or bonding strength. By these the mass . 
containing ball clay is caused to mold with increased smoothness and the 
strength in both the plastic and dry states is increased. Since ball clays 
are never used alone as ceramic bodies, the determination of these prop- 
erties on pure ball clay has been unsatisfactory to many as a guide to in- 
dustrial application. 

The determination of viscosity by means of the 
Marriot tube may have distinct value as a guide 
to the behavior of the clay in body and glaze composition but investigators 


Viscosity 
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have not agreed on any values as standard based on data obtained with 
this apparatus. The following values obtained with this apparatus may 
prove of interest and value in this consideration. 

The above values give American ball clays a higher viscosity than that 
of English ball clays. Some investigators have reported the reverse. 
I am convinced that no two operators will check on the viscosity value, 


TABLE I 


VISCOSITIES OF BALL, CLAY-WATER MIXTURES 
VISCOSITY OF DISTILLED WATER EQuats 1.00 


Clay 10% 20% 25% 30% 3075 
Water 90% 80% 75% 70% 65% 
English Ball Clays 
A 1.01 10D De12 1.26 1.46 
B 1.01 1.03 1.06 1:13 iso 
C 1,01 1.04 1.09 1219 
D eer 1.05 1.09 Lay, 133 
EH eas: 1.04 1.07 As 133 
American Ball Clays 
A 1.06 PS i bets PA 1.90 
B 1.05 Lee, feo 1.54 
c 1.05 1.16 1.41 ae 
D 1.09 1.18 1.22 1.34 
E TSO £220 1-.36 1.54 


except when working under exactly the same conditions. A difference 
in the time consumed in bringing the clay into complete suspension and 
the length of time it stands in suspension before test will make a difference 
of more than 10% in the values reported. ‘This is especially true of ball 
clays because of their high content of adsorbed salts. It is, therefore, 
essential that if viscosity is used as a basis of comparison, a very definite 
testing procedure must be followed. 

Crush the dry sample until it passes a 20-mesh 
sieve. ‘To one-half the dry sample add an equal 
weight of pulverized flint and mix thoroughly dry by screening repeatedly. 
To 100 cc. distilled water add this clay-flint mixture until the mass will 
hold its form perfectly and flow under pressure through an opening 1 x 
1/, inch and emerge with smooth edges. Add flint plus 25% water until 
the edges of the bar produced no longer appear smooth. ‘The percentage 
of flint added to the clay is the lubrication value and is expressed in per 
cent of dry flint added to 100% of dry clay. 

This value of ball clay may be definitely de- 
termined on either the leather-hard or the bone-dry 
material in a number of ways. ‘The accuracy of the data will depend upon 
two factors: (1) the uniformity of the test specimens, (2) the method of 


Lubrication Values 


Bonding Value 
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test. [est specimens have been prepared in many different ways with 
the hope of producing a unit which will be free from laminations or other 
structural faults. The practice of hand molding has been proven ab- 
solutely unreliable. Casting was for a time considered but has not been 
generally approved. ‘The most practical method is to produce a series 
of bars by the method employed for determining the lubrication value. 
The unused half of the dry clay sample is mixed with an equal weight 
of pulverized flint and the amount of water determined in the preparation 
of that mixture. ‘This is made into bars by the method described and 
cut to 5-inch lengths. These bars, after being formed, are dried at 125° | 
to 150°F. For leather-hard samples, the drying process is halted as soon 
as the pressure of the end of the finger will no longer produce a distinct 
impression on the surface of the bar. (Bars should be tested near the 
end, which is not included in the portion subjected to test.) 

All cross-breaking tests are to be conducted on the Reihle testing 
machine, modified for cross-breaking tests, as employed in the laboratory 
of the Ceramic Station of the U. S. Bureau of Mines, Columbus, Ohio. 

The leather-hard cross-breaking test should include a record of the load 
necessary to produce a distortion of '/s inch in the center of the bar. If 
the time to this stage is recorded and the total time recorded, the pro- 
portion of the total load may be easily computed. 

The dry cross-breaking test is conducted on bars which are dried to 
constant weight. | 

For accurate data the increase in load should not exceed 4 pounds per 
minute. 

The cross-breaking strength or modulus of rupture is calculated by means 
of the formula: 


art 
M = —_— ] = length between supports in 
2bd? 
inches 
M = modulus of rupture b = breadth in inches 
P = force applied or pressure in | . 
pounds d = depth in inches. 


At least three of the bars provided for the 
bonding value test should be carefully marked as 
soon as they are formed with scale for determining 
shrinkages. These are dried to the leather-hard 
stage and the shrinkage recorded. ‘The drying is completed and the trials 
again measured. ‘The shrinkage to the leather-hard and bone dry~stages 
are expressed in per cents of the original length: ‘The trials are then 
fired to cone 10 and the firing shrinkage is recorded in percentages 
of the dried lengths. 


Shrinkages in 
Drying and 
Firing 
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Ball clay should never be tested for color in the 
concentrated state, since its density and adsorbed 
salts give color intensities which are misleading. 

The most satisfactory results are obtained by incorporating in a body 
consisting of standard materials as follows: 

Potash feldspar 20%, flint 30%, English china clay 30%, ball clay to be 
tested 20%. ‘This is fired at cone 10. The amount of ball clay intro- 
duced is excessive as compared to the average vitreous body but if reduced 
to 10 or 12%, the comparison of different clays is sometimes difficult. 

For use in non-vitreous bodies, the color action may be studied in the 
mixture of 50% clay, 50% flint, but the data obtained cannot be readily 
compared to factory practice. 

The action of the ball clay as a flux may be 
studied very satisfactorily in the 50% clay—50% 
flint mixture, by determination of the absorption of the samples after 
being fired to cone 10. 


Color Value 


Vitrification Value 


This determination is the same as has been 
recommended by the Standards Committee for the 
test of all clays. ‘The use of the 50% clay—50% flint mixture offers some 
advantages in this test and may be worthy of consideration as the rate of 
deformation is generally increased and the value may be more exactly de- 
termined. 


Fusion Value 


This consists of the range in standard pyro- 
metric cones between the vitrification temperature 
and the deformation temperature both expressed in cone values. The 
determinations must both be made on the clay as marketed and care must 
be taken that the test specimens are absolutely representative. ‘The mode 
of expression may, for convenience, be in cones arranged as a fraction, 


12 


C. §+ 28 meaning that the clay becomes non-absorbent at cone 12 and 


deforms at cone 28. 


Vitrification Range 


- Development of Specifications 


The development of specifications becomes a difficult task when we 
consider the importance which must be assigned to the various properties 
investigated. 

The chemical analyses of dry ball clays has been found to vary within 
the following limits: 


Ignition loss, 9% to 15% | CaO, 0.0% to 0.4% 


SiO., 45% to 61% MgO, 0.0% to 0.8% 
Al,O3, 25% to 39% K.O, 0.4% to 2.0% 
Fe:Os, 0.6% to ps hye Na,O, 0.0% to 05%, 


TiO2, 0.6% to 1.8% 
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The sand residue (ignited) retained on a 200-mesh sieve has been found 
to vary from .5% to 12%. 

The grain size of the clay passing a 200-mesh sieve has been found to 
vary between the following limits: 


0.075 to 0.0175 mm., 2% to 7% 
0.0175 to 0.0075 mm., 10% to 28% 
0.0075 to 0.00175 mm., 45% to 65% 
Smaller than 0.00175 mm., 7% to 40% 


The viscosities of 25% ball clay—75% water mixtures vary from 1.04 
to 1.20. 

The lubrication value has been found to vary from 320 to 560. 

The bonding values as indicated by the modulus of rupture have been 
found to vary from 160 to 470 pounds per square inch. 

The color value has been found to vary from a commercial white through 
all degrees of gray, buff, yellow and brown. No definite scale of color 
values is offered. | 

The vitrification value of 50% clay—50% flint mixtures has been found 
to vary from 30% to 20%. 

The fusion value on the clay alone is found to vary from cone 23 to cone 33. 

The wérification range has been found to vary between cones 11 and 
18 for vitrification and cones 23 and 33 for fusion. 

The limits or values are not definitely suggested since this is properly 
in the hands of the Standards Committee. It is probable also that they 
may recommend other tests than those here outlined but it would appear 
that the ball clay situation is sufficiently important to justify some attempt 
on the part of our Society to develop purchase and test specifications 
covering this material. | 


DEPARTMENT OF CERAMICS 
OxnIO STATE UNIVERSITY 
CoLuMBUS, OHIO 


Discussion 


Mr. RIDDLE: We. are overlooking something that is very important, 
and that is.the question of moisture in content of clays. There are two 
or three producers and sellers here, and several consumers, and it is a fine 
opportunity to enter into a discussion and get some real value out of this 
paper. It might also be advisable to present our discussion to the Stand- 
ards Committee and see what they would advise. If we do that, the 
selling agents and producers have an opportunity right here to say what 
they think as to how fair it would be to buy clays on a moisture-free equiva- 
lent base. 

Mr. HENDRICKSON: As producers we have numerous complaints. If 
the consumers would be willing to stand the expense, to get dry clays which 
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would entail a considerable amount of extra labor, equipment and handling 
that might solve the problem. Whether this amount would be more or 
less than the amount paid by the consumer on receiving the clay with more 
moisture than he thinks proper, is another question. 

I do not think we have any figures on that subject. We know that in the 
winter months when the consumer does not have adequate storage space, 
sometimes he fails to order his material in sufficient time, necessitating 
mining under adverse weather conditions and at more than double the 
normal expense to the producer. 

In the summer the consumers get a drier clay than they do in winter. 

It would be an ideal thing if all ball and sagger clay mines had drying 
facilities and could ship dry clay. Some mines are not situated so as to 
have adequate space and buildings or sheds in which to dry (store) the clay. 

It would cost the producers a great deal more money to have the dry 
clay, but if some way could be suggested and the potters could see the 
advantage and be willing to pay the extra costs we can see no reason why, 
if they want dry clay they cannot have it. 

Mr. Merz: A little incident in our business may possibly be of interest 
here. 

A certain company which ships wet concentrates, averaging around 35% 
moisture, found that by installing driers to dry their material before it 
was shipped, and even with the additional cost of drying, it was possible 
to allow an over-all saving of 10% just on that one item. Considering 
how much they concentrate in their plants, that makes quite a saving. 

Has any attempt ever been made actually to dry ball clay in a machine 
of that type? We have been drying clays for such concerns as Langley 
in South Carolina, Continental Clay Company, and there might be some 
possibilities in the ball clay industry in drying the clay in the same manner. 

Mr. GESNER: This is a problem like plasticity, you have to wrestle 
with it for some time before you determine what would be a suitable ad- 
justment. 

Mr. BRIAN: To determine a standard amount of moisture I think would 
be impossible without consulting the producer in England as the moisture 
varies very greatly. 

A few years ago on one of my visits to East Liverpool, I called at a 
particular pottery which had just unloaded a very large car of ball clay, 
on which they had one of their employees playing a hose. I asked, ‘“What 
are you doing that for?’ ‘he answer was, “‘We soak all of our ball clay.” 
I then asked what allowance they made for this moisture in their pottery. 
The answer was 20%. In other words mere guess work. 

Some of my Company’s consumers dry all of their ball clay before they 
use it. ‘There are others who dry it and then grind it. 

To my mind the only safe way to use ball clay is to use it in the dry 
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state; then you are quite sure of your moisture content, or in other words, 
as near as you can possibly come to it. 

Ball clay as mined is ordinarily put up in large piles, and then awaits 
time of shipment. 

In the section of England where this particular clay is mined they have 
considerable rain, particularly during the fall and early spring seasons. 
If I want this material I am compelled to take it, and make no complaint 
regarding the extra moisture in same. . 

Recently this Company received a shipment of ball clay that contained 
36% of moisture which is entirely too high; 20%, however, is a fair average. 
I have often taken this matter up with the producer on the other side, but 
his answer has always been, ““How can you change conditions?” 

If storage cellars were put up it would simply mean that your company as 
importers and others would have to pay this additional charge. I think 
that Mr. Gesner of the Hammill & Gillespie Co., will quite agree on the 
above statement. 

I would suggest that the AMERICAN CERAMIC SOCIETY put the matter 
of moisture up to the importers, and then in turn put it up to the producing 
company in England. If you will come as a Society I feel quite sure that 
you will have the hearty codperation of every importer of ball clays. 

This company is with the AMERICAN CERAMIC SOCIETY to the limit, and 
also with the pottery manufacturer. 

When I was over in England last November, it rained nearly every day. 
This company has seven shafts in operation producing ball clay. Five out 
of the seven shafts sunk in on account of the rain. The average shaft 
produced about 80 tons of clay per week when working full time. 

The thought that I want to impress upon you is regarding weather con- 
ditions in England. ‘The proper months for the consumer to secure ball 
clay would ordinarily be throughout’ the summer months, from May to 
October, as ordinarily this season is drier than between October and April. 
Of course, they do have some heavy downfalls during the summer. 

The clay mined during the summer when piled up becomes very dry, 
containing about 15% or 20% of moisture. 

The shipment is desired by an American importer, and the mine pro- 
ceeds to load the material by the railroad wagons which contain anywhere 
from four to twelve tons. ‘The cars used are all open cars covered with 
tarpaulins. ‘The cars are then forwarded from the mine to the dock to 
be loaded on the vessel. The clay may be practically dry when loaded, 
and sent down to the ship. After arrival at the dock the tarpaulins are 
all removed from the cars ready for shipment to the vessel. 

It may be a beautiful day when the cars arrive at the dock, but within 
one half hour or so after the tarpaulins have been removed down comes the 
rain. You will, therefore, see that even if the clay is shipped fairly dry 
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to the dock, there is a possibility of the clay getting saturated by the heavy 
rains. 

The English producer has stated that he will try to secure dry clay, but 
what is he going to do in a case like that just mentioned? 

During the War when everyone was very anxious to get all the clay 
possible, this company received one lot of clay that came over very much 
saturated. I complained to the ship-owners and after considerable dis- 
cussion and various cables to the other side, I was advised that they had 
to put water on the slide to force the clay down into the vessel. ‘This was 
- caused by the clay originally being too wet to run down the slide so a little 
more water added to that in the clay naturally assisted the clay to be forced 
into the hold of the ship. 

Pror. Watts: For a great many years I bought large quantities of ball 
clay, and I found there was no difficulty in securing ball clay with a mois- 
ture content of not exceeding 12%, provided I was willing to furnish 
storage space so that the ball clay could be shipped to my factory in the 
summer when the weather was good, and stored there. 

In many plants that is very inconvenient because they have a certain 
place for ball clay and they do not want to go a quarter of a mile to get ball 
clay out of a shed and bring a carload of itin. It will probably mean that 
for materials such as ball clay and perhaps some American china clays it 
will be necessary to provide either additional space in storage bins at the 
factory or it will be necessary to recognize that the shipper must have 
storage facilities either at the plant or at the railroad where he can store 
his ball clay in such quantity that it will carry him through the winter 
‘months. 

As a result of agitation which I developed with my sources of supply, 
we were able to arrange for a storage of ball clay at the bins, and it costs 
us about 10% more to have this clay stored at the railroad in sheds so that 
we can have dry ball clay. It costs us about 10% more for our ball clay. 
But we did not have to pay 25% more freight or pay for the handling of 
a lot of wet ball clay, and we were not annoyed with the problem of de- 
termining moisture on our different bins. We did not attempt to have the 
ball clay come down to zero moisture, but we did insist on buying ball clay 
on a certain basis. We had no difficulty with any ball clay shipper that 
we dealt with in reaching a satisfactory arrangement on the price of ball 
clay and we saved money on it. 

I believe the same thing that we accomplished could be done by every 
other consumer of ball clay, if he will go at it in the right spirit with the 
miner. 

As far as the English clay is concerned, I recognize what has been said 
with regard to the irregularity of the moisture content in shipments of 
English ball clay. I have been hearing that in increasing earnestness for 
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the past two or three years, and yet it goes without saying that ultimately 
the American consumer must pay the ocean freight on that water. The 
man who is handling the ball clay cannot afford to lose 36% on the price 
of his ball clay and 36% on the price of his transportation to New York. 

The consumer has to pay for at least a part of that 36% moisture. Some 
constructive work could be done by our Society if we would take up this 
question of the water content which would be permissible and for which 
the consumer would agree to pay in the shipments of both foreign and do- 
mestic ball clay. 

Mr. ENGLE: Our firm is certainly willing to work along that line. We 
have often discussed the present very uneconomic practice of shipping 
clay three thousand miles by water and then several hundred miles by 
freight, and paying at least freight and many other charges on 10%, if 
not more, on water that should be eliminated. 

Our English ball clay shipments run from 15% to 20% average moisture 
through the year, and they run higher when we have wet weather. The 
record of our last five or six shipments was around 16% or 17%. 

It is not an easy thing to get the English clay mines to change their 
system of doing things, but I do not think that this obstacle is unsurmount- 
able. I do not believe the English mines would dry our clay except the 
American consumers speak with one voice and that in a very determined 
manner. 3 

CHAIRMAN BLUMENTHAL: We have heard from some of the producers 
and their willingness to codperate. The Society will do all in its power 
to help all parties concerned. We ought to hear a few words from some 
of the consumers. 

Mr. Staupt: There is no use wasting any time talking about it. Time 
is money. We have known this for years, we have been agitating for . 
years and we have had trouble for years. We know we pay for 10% to 
20%, and even as high as 25% of water. 

Now, nothing is impossible. If we insist that we want to have our clay 
delivered with water content not more than 5% we can get it. But we 
do not stick together. As the Englishman says, ‘““You have to take it, 
never mind whether it is 20% of water or 5%.” 

We bought some New Jersey ball clay at one time. There were three 
prices; one was for the clay that came from the filter press; one semi-dry 
and one bone-dry, the latter was the highest priced. We ordered that 
bone-dry clay because it is very important for us that we keep our moisture 
content down. But we received semi-dry clay and they charged for bone- 
dry. We had all kinds of correspondence, and they said it must have got 
wet on the way. The result was I paid for the bone-dry clay, got the semi- 
dry and had to dry it; had a whole lot of trouble, and paid my bill. And 
ever since we have done the same thing; have simply paid for water. 
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Mr. HENDRICKSON: Mr. Staudt, how far ahead do you anticipate your 
supply? 

Mr. Staupt: We do not anticipate a supply very far ahead. 

Mr. HENDRICKSON: I was not criticizing Mr. Staudt’s manner in order- 
ing his clay but if the clay consumer would give plenty of time when or- 
dering the clay, he would undoubtedly get drier clay. If the consumers 
would send their orders in far enough ahead to give the producer a chance 
to get his orders in, I believe some of the difficulties would be overcome. 

CHAIRMAN BLUMENTHAL: ‘The producers and importers and the con- 
sumers should get together with the Standards Committee on this proposi- 
tion and see whether it cannot be worked out. I am sure that it can, 
because with the codperation afforded in all branches concerned this matter 
can be brought to a definite understanding. 

Mr. RIDDLE: I move that a committee be appointed by the White 
Wares Division to go over the details of the discussion and then present 
its findings and advice to the Standards Committee, and that this Com- 
mittee be composed of one whom can be called neutral, and three consumers 
and three producers, Professor Watts to be neutral and to pick his own six 
men. (Motion duly seconded and carried unanimously.) 

Mr. GERBER: Essentially, the great objection to moisture in clays is 
in the disturbance it may create in mixes when the water content varies. 
This certainly can be avoided very largely, by stocking clay in advance of 
requirements. If stored indoors the clay will gradually dry to a uniform 
state; if stored outdoors it can be brought in, in time to dry to the proper 
state. Where the user is acquainted with mining conditions, and in- 
advertently places rush orders during wet seasons, his lament when the 
clay comes soaked is scarcely in good form. 

Against the uneconomic payment of freight charges on water, the clay 
worker to be sure has the redress of passing it on to the consumer. This 
admittedly is a left-handed means of escape, and yet it may easily be a 
debatable question whether in a great many instances the charges inci- 
dental to drying would not exceed the freight on a reasonable content of 
water. Inasmuch as a reasonable percentage of water is not detrimental 
in the uses to which clay is later put, why not leave it and arrange a scale 
of prices based on moisture content. Raw materials in which the presence 
of water is perhaps more disadvantageous than in clay, 7. e., iron ore, coal 
and coke are widely bought and sold on a dignified plane which takes into 
account water content. ‘The crux of the matter is not so much the mere 
presence of water, nor the need of paying for water, but rather the fact 
that under existing conditions both of these circumstances rest on a struc- 
ture of guesswork. 
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FELDSPAR MILLING 


By W. H. LANDERS 


A study of the monthly quotation of prices asked for crude feldspar in 
all districts, will demonstrate that the miller is paying more today for the 
rock he mills, while he has difficulty maintaining last year’s prices for the 
ground rock he sells. 

This condition is due primarily to a lack of sufficient labor at reasonable 
compensation, and the exhaustion of the near-by deposits of high grade 
mineral. ‘The consumer can have little comfort in the situation from the 
standpoint of quality and price, but he has a perfect right to demand con- 
stancy in quality of milled product. 

The miller must be able to draw his supply of crude feldspar from mines 
in the same district, and put through his plant, a definitely proportioned 
mixture of rock from each source, or he must have a single deposit large 
enough to keep his plant supplied. 

He must also be constantly on the alert to see that the rock is properly 
sorted both at the mine, and at his mill. Conditions in each mine are liable 
to change from time to time, and the effect of such changes must be an- 
ticipated and provided for. 

Recognizing that good rock is scarce, and labor is inefficient and high 
priced, the miller must have his equipment in the best of condition to pro- 
duce a satisfactory and uniform product. ‘The days when the boss miller 
could tell from the “‘feel” or ‘“‘taste’’ of the rock that it was properly 
ground, have passed. The miller must have knowledge of the use of 
screens, test mills and other simple laboratory appliances. 

The last condition is really the only one within control. Mills can be 
designed, built and maintained in such a manner as to reduce to a minimum 
the skilled labor, and can be counted on to turn out continuously a far 
more uniform product than was ever possible on the old-style intermittent 
types. 

Whether or not a new piece of machinery will take less power, cost less 
for repairs, or is justified in its first cost, is of little importance compared 
to the question as to how many men it will save, and how uniform and con- 
tinuous is its output. 


Dry Milling Methods 


All of the old-style intermittent plants are not without improvements. 
One now finds rock breakers in place of hand sledging, automatic feed and 
discharging of the chaser mills, mechanical elevation and screening, 
automatic return of over-size, and various mechanical conveyors of the 
chaser stone product to storage, and batch grinding finishing mills. The 
small batch mills have in some places been replaced by the larger tube 
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mill, generally operating as an intermittent grinder. Bins for storing the 
chaser mill feed, or final shipping product are occasionally found. 

The highest development of feldspar milling using only apparatus now 

thoroughly tried out on this class of rock, would consist of the following 


equipment: 
ROCK CRUSHER to 1” 


ROLLS to 1/,” 
| 
MAGNETIC PULLEY (to eliminate iron from crude 
ore, crusher and rolls) 
STORAGE BIN 
AUTOMATIC FEEDER 
PEBBLE MILL (PRIMARY) 
VIBRATING SCREEN, 6 mesh (Oversize returned 
to mill) 


AIR CLASSIFIER, set to size desired between 80 
and 150 mesh 


OVERSIZE TO BIN FINISHED MATERIAL TO STORAGE BIN 
AUTOMATIC FEEDER 
PEBBLE MILL (FINISHING) 


AIR SEPARATOR 





OVERSIZE RETURNED TO MILL FINISHED MATERIAL | TO 
Bae STORAGE BIN 


TO CARS or AUTOMATIC BAGGING MACHINE 
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Chaser mills, in spite of their simplicity and small power requirements 
for primary grinding are gradually giving way to the continuously fed 
pebble mill. Although the pebble mill requires preliminary crushing, it 
takes less mill space and can be maintained at its highest grinding effi- 
ciency with less loss of time, money and labor, than can the chaser mills. 

With the advent of the pebble mill as a primary grinder, came the vi- 
brating screen for elimination of coarse over-size preparatory to the 
final grinding in the batch-finishing mill. As the use of vibrating screens 
developed, it was found possible to eliminate the finishing mill, when 
grinding to the 100-mesh for the glass and enamel trades, although finer 
screening to the 140-mesh pottery trade requirements could not be econom- 
ically performed by screens alone. 

The next step in improved milling was the air-classifier. With this the 
costly and troublesome fine screens were dispensed with and continuous 
grinding made possible. Any size product, between 80- and 150-mesh 
could be continuously produced with the use of one or more pebble mills 
attended by one man only. 

A big saving in power was now possible, particularly where a small 
output of 3 to 4 tons per hour of 150-mesh material, was desired. This 
saving while not apparent when the pebble mill was used only as a primary 
grinder, resulted from the elimination of the batch mills or dump cylinders. 
Feldspar fed to the batch mills contains approximately 85% of finished 
material, and it is necessary to grind the entire volume for from 4 to 8 
hours finally to finish the 15% of over-size. ‘The classifying apparatus 
enabled the finishing mill to receive a feed containing only 10 to 20% 
of finished fine feldspar. 

This flow sheet assumes that the crude feldspar contains less than '/2% 
of moisture. If this condition cannot be maintained, a small drier should 
be placed between the storage bin and preliminary pebble mill, or a larger 
drier between rolls and bins. 

Such a plant can be operated by one mill man and a helper, a crusher man 
(one shift only) and two baggers (when shipping bagged material) and 
can turn out four tons an hour of 150-mesh feldspar. 


Maximum Service with a Minimum Loss of Time and Repair Cost 


1. Many old tube mills now operating as dump cylinders, are suscepti- 
ble of conversion to continuous grinders. 

2. Jaw-crushers are less expensive to buy and maintain than gyratory 
crushers taking the same size feed. A crusher sufficiently large to avoid 
hand sledging of mine rock fed to it, should be used. It is cheaper to break 
rock in a crusher than to do it by hand. 

3. The run of mine size should not be reduced in one operation to the 
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small size necessary for a pebble mill. A set of rolls or specially designed 
gyratory fine crusher will give better satisfaction. 

4. Feldspar, although one of the easiest hard minerals to break, or 
pulverize, is extremely abrasive and will quickly wear out any machine 
operating with a rubbing motion and contaminate the product with the 
metal. 

5. Rolls if used should be big enough to nip the largest piece fed to 
them without undue slippage. Speed is a very important factor. 

Rolls should not be expected to reduce at a greater ratio than 4 to l. 

6. Manganese steel crusher jaws or roll shells should not be used, as 
the following magnetic pulley will not attract manganese steel particles. 
Chrome is better. 

7. Belt conveyors are better than bucket elevators on all material 
larger than 20-mesh. Bucket elevators, if necessary, should be of the belt 
type, and for the coarser crusher product of the continuous bucket type. 
Chains should never be used in material as abrasive as feldspar. 

Belt conveyors avoid all such troubles and are nearly fool- and wear- 
proof, if properly installed. 

8. A high intensity magnetic head pulley on a belt conveyor, will re- 
move much of the mill and tramp metals. 

9, Room for a good big bin to hold at least 24 hours feed for the pri- 
mary grinding mill is advisable. ‘The crusher and rolls can then be oper- 
ated one shift only, and this department will be independent of the rest 
of the plant. 

10. An automatic feeder should be installed to control feed to primary 
mill. The feeder usually attached to the feed end of a pebble mill is for 
putting feed into mill only, not for measuring its quantity. 

11. Care should be taken in selecting the primary mill. Slight differ- 
ences in design may effect the output as much as 30% in the case of pebble 
mills. | 

12. Except in the cases of very small installations, the primary mill 
should not also be a finishing mill. The two operations require different 
sized pebbles and consequently different sized feeds. 

13. A small bin ahead of finishing mill, if possible enables repairs to 
be made to any part of the plant, without closing down the entire mill. 

14. Sufficient storage should be provided for finished material to be 
independent of car supply or other transportation difficulties. 

15. Grease lubrication as far as possible is best as oil is wasteful and 
requires more attention than it is likely to get in a dust laden atmosphere. 

16. Daily screening tests, backed up by frequent fusions and analyses 
of the mill product, are necessary to a uniform and satisfactory product. 
This does not cost as much as losing customers and reselling rejected 
shipments. 
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Wet Milling 


There is an almost unlimited quantity of feldspar available in the 
United States suitable from an alkali and alumina standpoint, but which 
contains sufficient garnet, hornblend, tourmaline, iron-oxide, etc., to make 
it unsuitable for use by the potter. Such material can be so cleaned as to 
give it a final quality equal to the best grade. 

As the remaining first class quarries are worked out, the miller (always 
ultra-conservative) will be forced to turn his attention to making an ac- 
ceptable product out of this lower grade feldspar. The consumer will 
need to codperate in this development if there is to be any hope of lower 
or even equal prices for feldspar in the future. 

At least one large mill has been wet grinding and cleaning feldspar in 
this country, while in England and Continental Europe, wet milling with- 
out cleaning, has been a regular practice for years. _ 

From data now available, the flow sheet of such a wet grinding mill, 
using only standard equipment, would be as follows: 


ROCK CRUSHER to 1” 
ROLLS to 1/,” 


MAGNETIC PULLEY ~ 


MILI, BIN 
| 


AUTOMATIC FEEDER 
PRIMARY PEBBLE MILL 


CLASSIFIER to 30 mesh 
Oversize returned to mill 


CLASSIFIER OVERFLOW to 
30 mesh screen to eliminate 
coarse mica, chips, cinders, etc. 


CONCENTRATING TABLES to remove iron bearing 
minerals 
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CLASSIFIER to desired mesh of finished material 


OVERSIZE to regrinding FINISHED MATERIAL to con- 
pebble mill in closed tinuous thickener 
circuit with this classifier 


CLEAR WATER overflow re- 
turned : 
THICKENED MATERIAL to 


SLEAM “ORO; HEATED 
FILM DRIER 


DRIED MATERIAL to disin- 
tegrator and then to 
vibrating screen to re- 
move any lumps 


FINISHED MATERIAL, to stor- 
age bin or bagging 
machine 

The number of men required to operate a wet mill would be the same as 
in the dry milling plant, with the addition of a drier man. Its cost of 
operation would be slightly higher on account of the extra drying cost. 
As a partial offset to this would be the saving in dust losses and repairs. 

Wet milling of feldspar is not revolutionary. Most of the flint used in 
the ceramic industry is secured from the wet grinding of quartzite in iron 
or steel mills. Little or no effort is made to prevent contact of the wet 
rock with the metal grinding material. 

The subject of feldspar milling needs careful consideration. A little 
‘time and expense for research work before adopting this larger and more 
costly construction will repay the small cost involved. 


4 WEsT 43RD ST. 
New Yor«K City 


REFRACTORIES QUESTION BOX! 
E. E. Ayars, Ep1iTor 
1. Does the grinding (coarse or fine) have anything to do with the resistance of 
a fire clay to spalling? : , 
2. What difference is there between the properties of a soft mud machine made 
and a hand made brick? 


1 See note, Bull. Amer. Ceram. Soc., 3 [7], 258(1924). 
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3. Can an iron-free clay brick be made for blast furnace service? 

4. Will results in service justify the expenditure and added cost necessary in order 
to make fire-brick mixes from definite percentages of definitely sized clay grains? 

5. What effect do soluble salts (such as show on red burning clays as scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 


of low refractoriness? 
6. What effect do sand and air inclusions (commonly called sand cracks or molding 


cracks) incident to hand molding, have on the service of hand made fire brick? 

7. What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? ‘The failure consists of premature vitrification and carbonizing 
with subsequent fusion. Is this a result of subjecting the brick to a reducing atmos- 


phere? 
8. What is the reason for the more rapid failure, at a lower temperature, of fire 


brick subjected to reducing atmosphere, than will obtain with the same brick under 


oxidizing conditions? 
9. What is the relative spalling tendency of fire brick under reducing and oxidizing 


conditions, respectively? 
Question 
What effect do sand and oil inclusions incident to hand molding have on the service 
of hand made fire brick? 


Discussion 


In the manufacture of fire brick by the soft mud hand repress method, 
one brick out of every three contains sand cracks due to the fact that the 
third brick is made from the caps from the two previous brick. 

Some recent tests show that these sand cracks cause the brick to spall. 


SPALLING TEST 


Brick free from sand cracks Brick with sand cracks 
Lost 2% on 10:dips*—4 Lost 3% on 10 dips ~ 
Lost 2% on 10 dips Lost 3%.on 10 dips 
Lost 3% on 10 dips Lost 10% on 10 dips 
Lost 3% on 10 dips Lost 60% on 8 dips 
Lost 3% on 10 dips Lost 10% on 10 dips 


In service the brick with sand cracks spall considerably more than brick 
free from sand cracks. 

Oil is even more sure to cause spalling than sand. We have some photo- 
graphs in our laboratory showing how brick with oil cracks behaved in the 
reheating test preliminary to a spalling test. They were cracked to pieces 
and when the same brick were put in service in a boiler furnace they spalled 
badly. Brick free from oil cracks placed in the same furnace did not 
spall. 

We are therefore of the opinion that fire brick would give much better 
service if they could be made free of sand and oil cracks.—C. E. BALES, 
Louisville Fire Brick Works. 
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Question 


What is the cause of the rapid failure of fire brick in the checkerwork baffles of oil 
fired boilers, subjected to a temperature of 2300°F but against which the flame does not 
impinge? The failure consists of premature vitrification and carbonizing with sub- 
sequent fusion. Is this the result of reducing conditions? 


Discussion 


The effects noted on the checkerwork baffles of the oil-fired boilers is 
probably chiefly due to the fluxing action of alkalies in the oil. Practically 
all the fuel oil from the mid-continent fields has a quite substantial con- 
tent of alkalies which are either originally present in the oil or added by the 
refiners in the process of distillation. These alkalies have a strong fluxing 
action on fire brick especially those of a siliceous nature. ‘The action is 
much less marked on fire brick composed of flint clays without any excess 
of free silica. 7 

The heavy Mexican oils (12 to 16 gravity Bé.) do not appear to have the 
alkali content of the mid-continent oils either because they do not have it 
in the first place or because owing to the fact that they are merely topped 
for gasoline and not used for the distillation of lubricating oils, it is not 
added by the refiners. 

The effect in the case under consideration is probably made still worse 
by strongly reducing conditions from time to time. Failure will always 
take place at a lower temperature under reducing than under oxidizing 
conditions.—PHILLIP DRESSLER, American Dressler Tunnel Kiln Co. 

It does not appear at all likely that there is any time when a reducing 
condition exists in the checkerwork baffles of a boiler, as it is through these 
checkers that the air to support combustion enters and the flame burns 
several inches above the grate line. ‘There should be an excess of oxygen 
at all times in and around the checkers. 

The alkalies in the oil seem to be the cause of failure. 

The following data on oil fired boilers is of interest. One large southern 
electric power company is firing a 16 gravity Bé. topped Mexican oil. 
The boilers are a Babcock and Wilcox three pass, horizontal tube with 
lateral drums. The combustion chamber bottom is so designed as to 
eliminate as much as possible the slagging of checkerwork baffles. Back 
shot burners are used. ‘These project from the bridge wall and the flame 
is directed toward the front wall of the boiler, air being admitted through 
the checkers under the flame. Less than half the area between the front 
wall and bridge wall is given over to checkers, and these lie directly against 
the front wall. The rear section of the bottom lying against the bridge 
wall is made up of old brick laid in loosely, the surface sloping gently to- 
ward the checkerwork. At the junction of checkerwork and sloping bot- 
tom a slag dam is built. ‘This catches the slag which runs from the fur- 
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nace walls and prevents such slag from getting to the checkerwork. ‘The 
slag and loose brickwork is easily removed, without damage to the checkers. 
It requires six months to a year for the slag pocket to fill. 

The only trouble with slagging in the checkers is occasioned by oil 
dripping directly on them from a poor burner, and this does not often occur. 
However it should be noted that if the oil does have access to the brick for 
very long they will slag badly. 

Brick in use are from one Missouri manufacturer and from one manu- 
facturer in the Olive Hill, Kentucky district. Good service is obtained 
_ from either. Both dry press and hand molded brick have been used but 
no apparent difference in service is noticeable. ‘The dry press brick lay 
up into a better looking wall as far as joints are concerned and are on that 
account used more than the hand made product. It has been found that 
the usual prejudice against dry press brick in oil fired furnaces has no sup- 
port in actual service in this case at least. ‘The clays employed in making 
the brick have more to do with the service than the method of manufacture, 
or at least the method of manufacture does not appear to effect the ser- 
vice. ‘The brick are laid with a thin joint. Some commercial fire cements 
and washes have been applied to the walls with more or less success but 
are not found necessary to secure good fire-brick service. | 

In early installations the wall construction consisted of four header 
courses and one stretcher course. Insufficient expansion joints were 
allowed and the side and front walls showed a tendency to split through the 
middle, half of the wall falling into the fire-box. The bridge wall also split 
in two parts. ‘The use of large anchor tile did not prove effective in cor- 
recting the trouble. 

Latterly by changing the wall construction to alternate header and 
stretcher courses, and making a more liberal allowance for expansion this 
fault has been overcome. | 

The chief engineer expressed the opinion that with a good first quality 
brick the matter of service depended more on the design, construction and 
operation of the installation than anything else. 

Constant changes are being made in their equipment of 10 boilers to 
secure the best efficiency, the principal one of which consists in raising 
the entire boiler several feet above the flame. Greater fuel efficiency will 
result with redesign of the boiler setting. ‘The steam atomizing burners 
will be replaced by mechanical burners, which will also improve the com- 
bustion conditions. 

The opinion has been expressed that the new installation will be more 
severe on fire brick than the present one on account of the extra weight 
of the setting. ‘This will undoubtedly cause bulging and some chipping of 
brick when the wall is heated up. ‘To offset the effect of pressure at high 
temperatures, the erosion effect of the steam and oil blast will be elim- 
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inated by the use of mechanical burners and there will be less slagging. 
Without doubt the br:ck now in use will be absolutely satisfactory inasmuch 
as the temperatures will go no higher (3000° to 3100°F) than they do at pres- 
ent and there will be less local heating effects to meet in the higher setting. 

It has been noted that soot deposits have more or less effect on brick, as 
well as on the boiter itself. Soot forms in various places when burners 
fail to work perfectly. 

When the boiler is taken off and cooled moisture collects in the soot 
combining with it to form sulphuric acid. The acid attacks the brick- 
work, eating through the glazed surface and forming a rotten spongy mass 
which is easily scraped away. Eventually the thickness of one or more 
brick over the area affected may be destroyed by recurring deposits of soot. 

Another public utilities plant is equipped with 600 h.p. Edgemoor cross 
drum boilers set 13 feet, 9 inches above the floor line clearing grates 11 
feet, 9 inches. ‘These boilers are fired with rear shot steam atomizing 
burners set in the front wall. Mexican topped fuel oil of the following 
specifications is used. Gravity 16 Bé.; viscosity (Engler) at 100°F barely 
fluid; as 212°F 9.55; flash point 285°; sulphur 1'/,% to 2!/.%; water and 
sediment less than 1%; B.t.u. per pound 18,000. No analysis of salts and 
alkalies is available. 

The refractories used are furnished by a Missouri producer. 

The 9-inch brick of which the entire fire-box lining is made are laid up 
in fire clay slip with a thin rubbed joint. The clay was furnished by the 
_ brick manufacturer. 

During three years of service with the boilers averaging 300 per cent 
efficiency not a single fire brick has been replaced in the fire-box lining. 
No spalling has been noted and no slagging or erosion of the walls has 
occurred. ‘They are now in perfect condition. ‘There have been no re- 
placements of brick in the bridge wall to date. 

The checkerwork baffles are placed under the flame only and fan out 
toward the bridge wall. ‘The idea is to supply a definite amount of air to 
all parts of the flame. ‘There is no slagging, except that caused by a bad 
burner occasionally, and. the only replacements have been occasioned by 
breakage while cleaning. 

It is interesting to note that in the two cases cited above both com- 
panies have been using the same brick and the same fuel oil. One boiler 
is equipped with rear shot burners while the other uses the back shot 
burner. The main cause of failures in the first case is method of wall 
construction and lack of proper expansion allowance. It appears that the 
back shot burner is more severe on refractories than the rear shot burner 
inasmuch as the first case has a history of considerable slagging, even in 
short runs, while the second case shows none in three years service. ‘The 
fact that the boilers of the first case were set low, especially early in the 


310 PAPERS AND DISCUSSIONS 


game, has some beaz’ng on the slagging of the fire-box lining and shows 
the effect of local heating. 

From the experience of the second company with their original high 
settings it would appear that refractories service will be less severe with 
high settings than with low, in spite of the somewhat greater pressure on 
the brickwork. Without doubt the effects of vibration on the setting will 
be more marked in the case of a high setting. 

Mexican fuel oil contains little alkali but carries a high percentage of 
sulphur. As a result there is more corrosion of steel and brickwork than 
with most other fuel oils, but less fluxing action of alkaline residue on the 
refractories. According to information furnished by a large oil company 
the mid-continent fuel oils are rapidly disappearing from the market and 
Mexican oils will soon be used exclusively, except in the case of various 
large consumers of lubricants whose fuel oil requirements have been con- 
tracted for some time in advance by the companies furnishing their oils 
and greases. ‘Thus it appears that the undesirable oils from the standpoint 
of refractories service will be automatically eliminated. Some experi- 
ments have been tried using commercial high temperature cements for 
laying mortar and patching. ‘These trials have met with more or less 
success but the cements have been no more satisfactory than the prepared 
clays furnished by the brick manufacturer for such purposes. 

The work of the Navy Fuel Oil Testing Station on selection of fire brick 
for marine purposes of the Navy is valuable to all power plant consumers 
of fuel oil. Any brick passing the Similative Service Test should give 
satisfactory service in power plant service, as marine service appears to 
be easily the more strenuous of the two. Placing a boiler in, or taking it 
out of, service and operating it at various capacity ratings, contributes more 
to refractory lining failures than continual operation at high ratings of 
efficiency. The power plant should therefore have excellent results with 
any brick acceptable to the Navy. 

Some interesting data, collected by the Navy Department, appeared in 
an article by Norton and Porter, ‘““The Method of Selecting Refractories 
for Marine Purposes of the Navy.”! The average chemical analysis, 
weights, colors, grog sizes and fusion points of brick which passed the 
Similative Service Test are summarized, together with some reasons for 
failures of brick which did not meet requirements. Readers should refer 
to this article and review the data set forth.—Ep. 


Brick for Oil-fired Boiler Furnaces 
Fire bricks to be used in oil-fired boiler furnaces should be able to with- 
stand extremely high temperatures, changes in temperature, should undergo 


1 Jour. Amer. Ceram. Soc., 7 |7], 575—582(1924). 
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no volume changes in service, and should be uniform in chemical compo- 
sition, physical properties and dimensions, especially in thickness. 

The fire clay fields of Eastern Kentucky produce flint, semi-flint and 
plastic clays. It has been pointed out by various investigators that the 
refractoriness of a brick depends upon the heat resisting ability of the 
bond clay and as the Kentucky semi-flint clay has the same fusion point 
as the flint clay, it is very evident that a much better brick should be made 
from semi-flint clay than from flint and plastic clays. Furthermore, the 
semi-flint clay in Kentucky is much more uniform in composition than the 
flint. 

We have found that semi-flint clay made into brick by the dry press 
process gives a product that gives excellent results in oil-fired furnaces. 
The properties of the brick are as follows: 


Screen analysis Chemical analyses 
Retained on No. 10 sieve 3.6 Silica Syne) 
Retained on No. 20 sieve 21.9 Alumina 42.54 
Retained on No. 40 sieve 1320 Iron Oxide 2.10 
Retained on No. 60 sieve (ee Titania 1352, 
Retained on No. 100 sieve FENG Lime 0.38 
Passed through No. 100 sieve 46 .6 Magnesia 0.40 


— Alkalies 0.80 





100.0% 
100 .02% 
Fusion point—Cone 32-33 . Porosity—17 .55% 
Spalling test—Loss on 10 dips—8% Absorption—8.13% 
Compression in load test—4% Apparent density—2.20 


Modulus of rupture—1648 lbs. per sq. in. Reheating test 0.00 to 0.12% expansion 


The U.S. Navy Department has used this type of brick in oil-fired fur- 
naces for several years and the Argentina Navy is using these brick at 
the present time. A great many sugar mills in Cuba are also using these 
brick in oil-fired boiler furnaces. 

The writer recently saw some oil-fired boilers where the conditions were 
very severe. They were rated at 750 h.p. but with the type of oil burner 
used, they could be raised to 1000 h.p. in 15 minutes. Needless to say, 
such a high temperature necessary to produce so much steam is very de- 
structive to the fire-brick lining. In this case a dense dry pressed brick 
far outlasted hand made bricks. : 

In general, it would seem that a brick to be successful in oil-fired furnaces 
must be dense, hard burned and made from highly refractory clays.— 
C. E. BALES, Louisville Fire Brick Works. 
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THE CERAMIC INDUSTRY IN CZECHOSLOVAKIA 


By RupDoLF Barta! 


It was the great riches in excellent ceramic raw 
materials which enabled the Czechoslovak ceramic 
industry to become an important factor in the international market. 
One of the most important Czechoslovak raw materials is china clay. 
The yearly production is about 400,000 tons and therefore Czechoslovakia 
is one of the largest china clay producers in the world. Well known 
is the china clay of Sedlice (Zettlitz) near Karlovy Vary (Carlsbad). 
It is almost kaolinitic, and is distinguished by wonderful plasticity. 
It contains about 99.3-99.8% kaolinite and its chemical composition is as 
follows: . 


Raw Materials 


Per cent Per cent 
SiO: 45 .92 CaO O25 
Al,O3 SOaNe MgO Orr: 
Fe.03 0.50 KNaO 1.10 
TiO, 0.05 Ignition Loss 13.95 


China clays are used for porcelain, faience, paper and ultramarine. 
In 1922 218,472 tons were exported. 

There are the refractory clays and ball clays from Vildstajn LiSany 
(Lischnitz), Mécholupy (Michelob), Blansko, etc., for domestic con- 
sumption and export. ‘The Germans, Austrians, Magyars and the states 
of the Little Entente cannot do without them. | 

Czechoslovakia produced 500,000 tons of refractory clays, of which 
112,000 tons were exported in 1922. ‘The best clays, the refractoriness of 
which is cone 35, have chemical composition as follows: 


Ingition 
Clay SiOz AlzO3 Fe2O3 CaO -MgO KNaO Loss Cone 
_ VildStajn 46 .35 38 .77 ‘few pr ae By fae 0.33 13 .44 35 
Mécholupy 46 .42 36 .67 0.56 Piet ae pes 15.68 30n 
Lisany 46 .05 38 .19 1.29 hate eee 0.63 13 .80 35 
Blansko 50.08 35 .29 1.57 0.42 0.49 0.50 12.05 34 


Basic refractories are produced of 80% shale and 20% plastic clay. 
The best shale is of Rakovnik. It is in great export demand. ‘The yearly 
production is about 500,000 tons. The largest customer is Germany. 
The shale of Rakovnik is distinguished by a high amount of alumina. 
It has a refractoriness of cones 36 and 37. The shale of JanuSov in Mo- 
ravia is bauxitic with refractoriness of cone 37. 

The chemical composition ‘s: 


Ignition | 
Shale SiOz AleOz Fe2O3 CaO MgO KINa@; 2 =o elvoss Cone 
Rakovnik 52 .50 45 .22 0.81 a ie set 0.50 0.78 36 
Janusov 43 .38 42 .07 0.80 0.18 0.20 0.21 14.25 37 


1 Secretary of the Czechoslovak Ceramic Society. 
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These are produced of glacial quartzites found 
in northern Bohemia. Bohemia is noted for its 
excellent silica brick. This bespeaks the excellent quality of Czecho- 
slovakian silica refractories. It is in great demand abroad. ‘The Czecho- 
slovakian factories mix several kinds of quartzites, including those of the 
Silur formation. 

The silica brick have a volume variation of only about 1%. ‘The 
chemical composition of a glacial quartzite is as follows: 


Silica Brick 


Per cent Per cent 
SiO. 97-79 MgO 0.19 
Al.O3 1.41 KNaO 0.39 
Fe.O3 © 0.13 Ignition Loss 0725 
CaQ Oe 


World known is the Czechoslovakian magnesite. 
Before the War it was sold in international market 
as Austrian magnesite. The yearly production is 
about 10,000 tons, of which 30% is exported, principally to America. 
The chemical composition of a calcined magnesite is: 


Magnesite 
Refractories 


Per cent Per cent 
MgO 87 .60 SiO» 3.03 
CaO 2.20 R2O3 (ia 72 


Czechoslovakia is after America and Scandinavia 
the world’s greatest producer of feldspar. 30,000 
tons are produced yearly. 6521 tons were exported in 1922. ‘The Czecho- 
slovakian feldspar is mostly the veiny orthoclase of a great purity. The 
best is from the country of Meclov. Its composition is: 


Feldspar 


Per cent Per cent 
SiOz 63 .78 : MgO 0.07 
Al,O3 21.41 K,0 12.45 
FeO; 0:15 Na:O £725 
CaO Oe Ignition Loss 0.29 


Porcelain is made in 70 larger factories and in 
many smaller ones. Faugeron tunnel kilns are used 
for biscuit and Fiirbringer kilns for glazing. Yearly | 
production is about 50,000 tons. 

The insulators of Czechoslovakia have dielectric resistance to 200,000 
volts. 


Ceramic 
Products 


Gas kilns are most used. The annual production 
is about 80,000 tons of which 44,716 tons were 
exported in 1922. Czechoslovakian specialty is refractories for high 
temperature furnaces. 


Refractories 
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Wall tiles and stove tiles are produced in 20 large factories and in many 
smaller ones. Annual production is about 20,000 tons. Some of these 
tiles are produced largely from china clay, others of clay mixtures. ‘The 
first firing is made in periodic kilns and the second in muffle or tunnel 
kilns. ‘They are exported to the whole world. 

: These are produced without admixture from a 
Floor Tiles ‘ ot ic lhivistos 
clay from Brestany. Its composition is: 


Per cent Per cent 
SiOz 64 .49 CaO 240 
TiOg 0.51 KNaO 2.81 
FeO; iia Ignition Loss 7.90 


The normal sizes of floor tiles are 15 X 15 cm. 

Sewer pipes are made in 16 large factories, the annual production is 
5500 tons, of which 4100 are exported. ‘The pipes are glazed inside with 
clay-glaze and whole with salt-glaze. ‘They are exported principally to 
the Balkans, Austria, Poland, Magyarie, Roumania and Turkey. 

Bick and Tiles Aluvial clays, slates and loess are used in the 
production of building brick and tiles. The size 
of the brick are 29 X 14.7 cm. or 24 X 12 X 6cm. Face brick are seldom 
made. ‘The yearly production is about 2,000,000,000 brick and more than 
200,000,000 tiles. ‘They are exported to the neighboring states. 

Cement is produced in 12 large factories with yearly capacity of 1,000,000 
tons of Portland cement and of 200,000 tons of other kinds of cement. 
In 1922 there were exported to Germany, Austria, Holland, South America 
and English and Dutch colonies 32,342 tons of Portland cement and 7155 
tons of other kinds of cement. 

It is clinkered in rotary kilns. Kilns with automatic grates are being 
used lately for producing cements. 

The special cements of Czechoslovakia have a strength 500 kg./cm. in 
two days. 

More than 300 lime factories burn about 90,000 
tons of lime, of which about 10% are exported to 
Magyarie and Germany. ‘The best limes are from the neighborhood of 
Praha. 


Lime 


Instruction and Science 


In Czechoslovakia ceramics is taught in 2 high schools in Praha and Brno, 
in 5 industrial schools in Bechyné, Plzen, Telc, Teplice and Znojmo. 

The most important scientific institution is Institute for the Silicate 
Industries, conducted by Professor Dr. Ing. O. Kallauner in Brno. It 
ranks with the best in Europe. 
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There are also the Institute for Glass and Ceramics at the Polytechnic 
School in Praha, conducted by Professor Dr. Ing. J. Burian, and the Sta- 
tion of Portland Cement Manufactories in Brno. 

The technical sections of Union of Brick Industries, Union of Lime 
Industries, Association of Cement Manufactories, and ceramic group of 
Czechoslovakian Manufacturers are engaged in scientific work. 

The standardization is done by Czechoslovak Society for Testing Ma- 
terials, especially in the section II geologie, III stones, IV ceramics. 

Ceramic section of Massaryk Academy of Labor conducts apprentice- 
ship courses. 

Some months ago the Czechoslovak Ceramic Society was founded, 
similarly organized as the American and English Ceramic Societies. It 
has the support of all ceramic activities, educational and trade. 

Among the noted scientific workers in Czechoslovakia are Dr. Ing. O. 
Kallauner, Dr. Ing. Jos. Matéjka, Dr. Ing. Jar. Matéjka, Dr. Ing. J. 
Bia melnge|-streler, Dr. Ing. Fo Pischer, Ings K. Hineis, Ing. ‘J: 
Brabec, Ing. StaSek, Ing. Svoboda, Dr. Ing. Simané and Dr. Ing. R. Barta; 
in ceramic raw materials, Ing. Splichal, Ing. Purkyné and Ing. Gaertner, 
etc: 


ACTIVITIES OF THE SOCIETY 
MEMBERSHIP WORKERS RECORD 


Personal Corporation Personal Corporation 
Charles A. Bloomfield 1 Frank G. Roberts 2 
George P. Fackt 1 John Sawyer 1 
C. W. Fernholtz 1 C. Saxton 1 
H. A. Huisken nf Frederick Stanger 1 
R. M. King if Office 4 1 
A. Malinovsky 1 ~— _ 
W. G. Owen Peer Total 14 3 


NEW MEMBERS RECEIVED FROM JUNE 15 TO JULY 15 


PERSONAL 

Beebe, Alan P., 729 Meldrum Ave., Detroit, Mich., Secy., Peninsular Grinding Wheel Co. 

Cady, Clifford C., 2806 W. Ave. 33, Los Angeles, Calif. 

Cathro, Samuel P., Box 427, Santa Monica, Calif. 

De la Mora, Victoria, Balderas 44, Mexico D. F., Chief of the Ceramic Division, Labora- 
torio Industrial Experimental. 

Goudy, Harry C., 707 Arlington Ave., Baltimore, Md., Charge of Enameling Dept., 
Baltimore Gas Appliance & Mfg. Co. 

Goulding-Brown, H., 28 Titchborne St., Hyde Park, London, W 2, England, Consultant 
for Technical Publicity, Borax Consolidated, Ltd. 

Griffiths, Wm. G., Oak Hill, Ohio, Secretary and General Manager, The Pyro Clay 
Products Co. 

Johnson, Oscar H., % Mine & Smelter Supply Co., Denver, Colo., Manager Marcy 
Mill Dept. 

Keenan, John F., 408 21st St., San Diego, Calif. 

Krausse, Charles C., Cons. G. E. L. & P. Co., Lexington Bldg., Baltimore, Md., Supt., 
Industrial Fuel Sales. 

MacGee, Alfred E., 1501 Neil Ave., Columbus, Ohio, Student. 

Morgan, Charles N., 357 First St., Troy, N. Y., President and Manager, Mcleod & 
Henry Co. 

Morse, George T., 502 George St., New Brunswick, N. J., Sales Representative, Enter- 
prise White Clay Co. 

Stimpson, Clarence A., % Chicago Pneumatic Tool Co., Century Bldg., Chicago, IIl., 
Special Representative. 

CORPORATIONS 

Chicago Hardware Foundry Co., N. Chicago, Ill., J. A. De Celle. 

Los Angeles Gas & Electric Corp., Aliso and Center Sts., Los Angeles, Calif., M. J. 
Cereghino. 

Washington Iron Works, 1141 Mateo St., Los Angeles, Calif., E. H. Graham. 


1924 SUMMER TRIP TO WEST COAST 


As announced, this trip has been postponed. Decision to postpone was made 
with profound regret by President R. D. Landrum and General Committee Chairman 
Fred B. Ortman. Their decision was based on the scarcity of reservations by eastern 
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ceramists of position and note. The wonderful entertainment planned by our western 
members would not justify anything short of a liberal representation of eastern ceramists. 

After the decision had been made and before the notice of postponement of the trip 
could have been received by the members four additional prominent ceramists asked 
for reservations for themselves and wives. Perhaps the postponing was too hasty but 
without reservations in hand on time schedule after the advertising efforts that were 
made and especially after the most excellent boosting by all of the ceramic trade papers, 
surely no one could blame Messrs. Landrum and Ortman. 

But there is going to be a summer meeting in Los Angeles this fall. Two days of 
technical sessions and pleasure trips; feasts for the minds and the tired bodies; a real 
vacational meeting of men together having like industrial problems. All of this and 
more is the promise made by Fred Ortman in the name of his western colleagues. No- 
tice of this meeting will be mailed immediately on receipt of schedule from the western 
committees. Excursion rates will be in force through October. ‘The western members 
have written that their cordial invitation to their eastern fellows continues. A cordial 
welcome will be given at any time to anyone who has his Society membership card but 
a more enjoyable and more profitable time will be yours if you will plan to meet them 
in Los Angeles when the western members will have their special ‘‘open house.”’ 
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REPORT OF THE PRELIMINARY ORGANIZATION MEETING 
OF THE CLAY PRODUCTS INSTITUTE 


Held in the Hotel LaSalle, Chicago, July 8, 1924 


Following a meeting of the representatives from the various clay products industries 
at Washington on May 2nd and pursuant to a call by Mr. R. D. T. Hollowell, Acting 
Secretary, a meeting was held at the Hotel LaSalle, Chicago, July 8th at 10:00 a.m. 
with the following attendance: 


American Face Brick Association: F. W. Butterworth, F. T. Owens, Wm. C. Koch, 
R. D. T. Hollowell, Secretary. . 

Clay Products Association: Fred L. Dickey, Geo. C. D. Lenth, Secretary. 

Common Brick Manufacturers’ Association: W. G. Bohnsack; Chas. A. Bowen, 
Asst. Secretary, Wm. Carver, Architect. 

Eastern Clay Products Association: H. T. Shelley, Secretary. 

Hollow Building Tile Association: J. T. Howington, J. L. Murphy, J. J. Amos, 
J. S. Sleeper, Secretary. 

National Paving Brick Manufacturers’ Association: O. W. Renkert, W. P. Whit- 
ney, Charles Francis, W. P. Blair, Edward E. Duff, Secretary. 

National Terra Cotta Society: H. J. Lucas, B. S. Radcliffe, F. B. Ortman. 

Refractories Manufacturers’ Association: Arthur P. Taylor, M. C. Booze, Frederic 
W. Donohoe, Secretary. 


Mr. Hollowell called the meeting to order by stating that at Washington it seemed ~ 
to be the consensus of opinion that there were great possibilities for codperative research 
on common problems of the various clay products industries and that this meeting was 
called for the purpose of discussing organization. 

Thereupon F. W. Butterworth was elected temporary Chairman and J. S. Sleeper 
temporary Secretary: ‘The roll call disclosed the fact that of the ten associations 
to whom invitations had been extended, eight were represented. 


318 NOTES AND NEWS 


Ross C. Purdy, Secretary of the AMERICAN CERAMIC SOCIETY offered a proposal 
from that organization for a close affiliation. On account of the length of his statement 
it is not included in this report. R. D.Jandrum, President of the SocrEty, also spoke 
briefly on the subject. 

The meeting then went into executive session whereupon it was decided that the 
organization should first be perfected and that the question of ways, means and affilia- 
tions should be taken up later. 

Mr. Owens moved that the name of the organization be the CLAY PRODUCTS 
INSTITUTE. ‘This was seconded by Mr. Donohoe and carried. 

On motion of Mr. Howington, seconded by Mr. Dickey and carried, it was decided 
that details pertaining to the By-Laws and Constitution be referred to a Committee 
composed of one member and the Secretary from each Association. 

Chairman Butterworth then introduced Mr. P. H. Bates of the Bureau of Standards 
who outlined briefly the organization of the Bureau and the facilities it offered. He 
described the confusion and duplication that occurred when it was necessary for the 
Bureau to deal with the individual manufacturer rather than the industry as a whole. 
He spoke very highly of the proposed Institute stating that it would offer a single point 
of contact which would enable the Bureau to serve the clay products industries much 
more efficiently than it has in the past. He stated further that he thought the organiza- 
tion should be on broad lines so that it could handle not only research work but promo- 
tion and service work as well. 

That the delegates might carry back to their associations a tentative statement of 
the object of the proposed organization the Chairman appointed a special committee 
to formulate such a statement which they did as follows: 


The following paragraphs are intended to reflect the sentiments of the organization 
meeting of the CLAY PRODUCTS INSTITUTE: 


They are to be submitted to the general Organization Committee, consisting of the 
- Secretary and an Executive Member of each of the codperating associations. 
It is understood that the Organization Committee is not and cannot be in any way 
bound to specific action in regard to any of these declarations of principles. 


The purposes of the CLAY PRODUCTS INSTITUTE shall be: 


(1) The development of the clay products industry. 
(2) ‘To provide means for coéperative research work for 
(a) the improvement of its products, 
(6) the reduction of manufacturing costs, 
(c) to insure better service and consequent public economies. 

(3) To afford a point of contact with Government Bureaus and such institutions 
and organizations as may be found to be helpful in carrying out the purposes as herein 
set forth. ; 

Upon motion made by Mr. Dickey, seconded by Mr. Renkert and duly carried the 
report was adopted. 

Mr. Dickey then moved that the temporary organization be held intact until a 
meeting for permanent organization be held and that such a meeting be held in Chicago 
at the Hotel LaSalle at 10:00 a.m., October 17, 1924. This was seconded by Mr. 
Howington and carried. 

Upon motion made by Mr. Donohoe, seconded by Mr. Lenth and carried it was 
decided that the Organization Committee meet in Chicago on October 16th at 10:00 
A.M. to prepare their report for the meeting on the 17th. 

It was then moved by Mr. Dickey that the preliminary expenses should not exceed 
$500 per association and that following the October meeting a full schedule of the ac- 
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tivities and annual expenses would be submitted to each association participating. 
This was seconded by Mr. Koch and carried. 

Mr. Howington moved that Mr. Butterworth act Ex-officio as chairman of the 
Organization Committee. This was seconded by Mr. Dickey and carried. 

The possibilities of accomplishment were then briefly and informally discussed by 
a spokesman from each association following which the meeting adjourned. 


J. S. SLEEPER, Temporary Secretary. 


RESOLUTION FOR CERAMIC INSTITUTE 


At a meeting of the Executive Committee of the New Jersey Clay Workers Asso- 
ciation and Eastern Section of the AMERICAN CERAMIC SOCIETY held at the Trenton Coun- 
try Club, Trenton, N. J., on June 20, 1924, the Secretary was instructed to forward 
copies of a resolution, as follows, to the Secretary and members of the Board of Trus- 
tees of the AMERICAN CERAMIC SOCIETY: 

RESOLVED: It is the concensus of opinion of the members of the Executive 
Committee of the New Jersey Clay Workers Association and Eastern Section of the 
AMERICAN CERAMIC SocrEeTyY that the functions of the proposed Ceramic Institute can 
be carried out by the AMERICAN CERAMIC SOCIETY as at present constituted, through its 
Industrial Divisions and Local Sections. 


SOCIETY OF GLASS TECHNOLOGY 


During the last week of May a party of some 20 members of the Chambre Syndicale 
des Maitres de Verreries de France paid a visit to England at the invitation of the 
Society of Glass Technology, thus returning a visit paid last year to France by members 
of the British Society. 

The program included visits to glass works, to Harrow School, to the British Em- 
pire Exhibition at Wembley and to the Department of Glass Technology of the Uni- 
versity of Sheffield. On Tuesday evening the delegates were entertained to dinner in 
London on the occasion of the annual dinner of the Society. The other guests were 
Dr. FE. F. Armstrong, F.R.S. (President of the Society of Chemical Industry), Judge 
F. E. Bradley, LL.D. (Master of the Glaziers Company), J. Holland, Esq. (President 
of the Ceramic Society), and Dr. C. Baring Horwood (Master of the Glass Sellers Com- 
pany). 

During the week two meetings were held. The first was held in University College 
London, on Tuesday, May 27, and was a joint meeting with the British Society of Master 
Glass Painters. ‘The President of the latter Society, the Earl of Crawford and Bal- 
earres, was in the chair and was supported by Col. S$. C. Halse, C.M.G. President of the 
Society of Glass Technology. Three papers were presented. 

1. Dr. Ethel Mellor, in a paper entitled ‘““The Decay of Window Glass from the 
Point of View of Lichenous Growths”’ gave an interesting account of the acceleration 
of the decay of glass in ancient stained glass windows by the growth of lichens which 
made their habitat on the glass. Numerous specimens of these were exhibited and the 
paper was illustrated by a number of slides. 

2. Mr. Noél Heaton, B.Sc., contributed a paper on “The Decay of Mediaeval 
Stained Glass.’”’ He referred to the wide variations in resistance to decay found in 
mediaeval stained glass. He considered that this was to be attributed mainly to vari- 
ations in the composition and physical structure of the glass used. 
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Window glass was introduced by the Romans, who arrived at a very sound compo- 
sition, and their glass was remarkably durable. Analyses of glass of different periods 
revealed the differences in composition which resulted from a departure from the Roman 
tradition in mediaeval times, The resulting loss of durability was illustrated by a 
series of slides. The lowest ebb was reached about the end of the 14th century, one of 
the most notable examples being the glass of York Minster, which was in such an ex- 
treme state of decay as to require the most careful supervision in its repair. 

In the process of decay two causes operated simultaneously; surface weathering 
due to atmospheric action, and well defined pitting due to the structure of the glass. 
The variations found in stained glass of the same period was attributed mainly to 
primitive methods of manufacture, with certain affecting causes. It was characteristic 
of mediaeval glass that the painted portions resisted decay better than the glass itself, 
which might be attributed to the lead silicate used uniting with the glass to form a more 
durable composition. The reverse was the case in later times, the enamel often perish- 
ing while the glass remained sound. 

3. The last paper was “The Weathering and Decay of Glass’”’ by Prof. W. E. S. 
Turner, D.Sc. Ancient observers, attributed the decay of glass to various causes, some 
to the moon, others again to the sun. Even as recently as 1879, James Fowler in his 
well known treatise on this subject made a minute examination of the decay of glasses. 
of different epochs without being able to come to any precise conclusion. But the nature 
of the corrosion of glass has been methodically studied by the physical chemist, and 
the principal causes were now fairly well known. 

The chief agent of the action of the atmosphere was moisture. All glassware 
absorbed moisture to an extent dependent in the first place on its composition, but partly 
also on the manner in which it had been treated by the workman. Glasses with little 
stability were those which contained excessive proportions of alkaline oxides, whether 
of sodium or potassium. Glass of the type silica-soda-lime (such as window glass and 
ordinary sheet glass) which contained more than 18% of sodium oxide too readily de- 
cayed; at the same time the presence of at least 2% of potassium oxide permitted the 
total alkaline oxides to be increased to 20% without serious danger. 

The components which increased the resistance to decay of ordinary glasses were 
silica, lime, alumina and magnesia. Boric oxide was also very beneficial in a proportion 
of less than 12%. The eventual hollowing out and the furrowing of glass in process of 
decay were associated with the mechanical treatment which it had received. 

The second meeting was held in the Applied Science Department, Sheffield Uni- 
versity, on Thursday, May 29. Col. S. C. Halse, C.M.G. in the chair. The following 
three papers were presented: 

1. ‘“‘Alumino-Silica Minerals in Fired Glass Pots,’”’ by W. J. Rees, B.Sc. Tech., F.I.C. - 

N. L. Bowen and J. W. Greig of the Geophysical Laboratory, Washington, U.S. A., 
had recently revised the investigations previously made on the binary system Al2O;- 
SiO... They showed that there was only one compound of alumina and silica which 
was stable at high temperatures. This compound had a composition 3A1:03.2SiOs, 
and chemically was quite distinct from sillimanite (Al,O3-SiO2), although its optical and 
crystallographic characteristics were almost the same. ‘The crystals of so called silli- 
manite which were found in the different kinds of fired refractory material and in the 
ceramic articles were always crystals of the compound 3A1.03.2SiO2. Researches made 
by the author (Mr. Rees) during the firing of pots, and blocks from glass works, as well as 
during their use at high temperature, corroborated the results obtained by Bowen and 
Greig. The proportion of 3Al,03.2SiO2 which were found in refractory materials after 
firing depended upon the composition of the material, upon the degree and duration of 
the heating, and upon contact with, or absorption of, siliceous matter such as glass. 
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2. ‘The Effect of Various Constituents on the Viscosity of Glass.”’ by S. English, 
M.Sc. 

To the glass manufacturer, the viscosity of molten glass is perhaps the most im- 
portant of its properties, as it is the viscosity and the way in which it varies with al- 
teration of temperature that determine whether a glass can be satisfactorily melted, 
planed and worked. ‘Though the importance of this property has been realized, the 
practical difficulties of measuring the viscosity at temperatures up to 1400 has pre- 
vented the subject being systematically investigated. Results have been published of 
only a few determinations, and the data provided do not always appear to be consistent, 
though it is not easy to test this point as the composition of the glasses are not generally 
given. 

Of the various methods which have been used or suggested for the determination 
of the viscosity of liquids the “‘rotation’’ method seems to be the most useful for glass 
as it can be used over such a large range of viscosity. In applying this method, the glass 
was melted from cullet in a standard sized cylindrical crucible, and an iridioplatinum 
sheath secured on the end of a porcelain rod was rotated on its own axis in the center 
of the crucible of glass. The time required for the iridioplatinum sheath to complete 
one rotation under different loads at various temperatures was determined, and the vis- 
cosity was given as a function of the product of the net effective pull and the time of ro- 
tation. The apparatus was calibrated by using syrup, the viscosity of which had been 
previously determined. 

The glasses used consisted of a series soda-lime-silicates obtained by a molecular 
substituting lime for sodium oxide in a simple sodium silicate, and a similar series in 
which the sodium oxide was substituted by magnesia. 

The curves for the viscosities from about 750° to 1400°C show the way in which the 
viscosity is increased by substitution, and decreased by a rise of temperature. 

3. ‘“The Thermal Endurance of Glass. Part I.’’ by V. H. Stott, M.Sc. 

In spite of its practical importance the theory of the thermal endurance of isotropic 
bodies had been somewhat neglected. A theory was submitted, which however owing 
to the complexity of the phenomena involved, was necessarily not entirely satisfactory. 
Actually it was possible to increase the thermal endurance of glass by a suitable thermal 
treatment, but a general method for effecting this could not be given. Another ques- 
tion of practical utility, which could not be determined in a general way, was that of 
finding the shapes of glassware which were most resistant to thermal shock in the limits 
imposed by usage. Here again, each case had to be specially considered. It seemed 
therefore that, from the point of view of thermal endurance, they could choose a glass 
which suited a given purpose according to its physical properties, but it was most 
difficult to determine the best process of manufacture for an actuai article, or to arrive 
at a proper method of testing the value of the object made. It was therefore not de- 
sirable at present to fix any formal method of testing. 

Part tiny By V_ He Stott; M.Sc:.;.and-EKdith Irvine, B.Sc. 

Experiments were made which showed that rupture was generally due to local differ- 
ences of temperature, rather than to the uniform shrinkage of large surfaces. Although 
this interpretation of the experiments showed that the conditions assumed in the first 
part of the paper were not strictly fulfilled, the effects of the different factors were not 
greatly changed, and the formula cited would give satisfactory comparative results. 
In particular, since rupture was almost instantaneous, the conductivity of glass could 
not have great importance. 

The last meeting of the Society of Glass Technology for the session 1923-24 was held 
in Sheffield, on June 18th, the President, Col. S. C. Halse, C.M.G., in the chair. Two 
papers were presented. 
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(a) “Some Remarks on the Erection and Operation of Modern Pot Furnaces,” 
by Percival Marson. In the absence of the author, this paper was read by Prof. W. E. S. 
Turner, D.Sc. 

The author pointed out that the glass manufacturer, before constructing a pot fur- 
nace, which represented so heavy a capital expenditure, should have adequate plans 
prepared. A furnace builder who knew his business should be able to guarantee his 
furnace, but in any case it was desirable to have a technologist as intermediary in order 
that suitable specifications might be laid down and adhered to. Among other things 
the builder should study the nature of the ground upon which the furnace was to be 
erected and he should construct an adequate foundation, providing also any necessary 
drainage and protection of the flues from ingress of water. The provision of suitable 
flue dampers with some form of indicator allowed of a more accurate regulation of the 
furnace during working. A small hole in the furnace above one of the pots served to 
give an indication, by observation of the issuing flame, of the state of combustion, so 
that correct conditions could thereby be attained. For a “‘full crystal’’ glass a furnace 
temperature of 1306° was sufficient and nothing was gained by exceeding this, but for 
soda-lime glass a temperature of 1400° could be maintained with advantage. It was 
claimed that for the crystal glass a circular pot was better than an oval or egg-shaped 
one, since it was less likely to cause cords in the glass. 

(b) “Note on an Unusual Type of Recuperative Tank Furnace,” by F. W. Hodkin, 
B.Sc. and Prof. W. E.S. Turner, D.Sc. This paper was presented by Mr. Hodkin who 
gave an account of observations made upon a recuperative tank furnace in operation 
at the Belinda Works of Messrs. Law & Shaw, Ltd., Leeds. The observations were 
made as the result of an invitation extended by Mr. J. S. Shaw to Prof. Turner to in- 
spect the furnace. 

The main feature of interest was the method of recuperation of the secondary air. 
This air entered by arched passages situated beneath the bottom of the tank and above 
similar passages conveying the exit gases to the chimney flue. It then passed by means 
of vertical channels in the working end of the furnace to a space between an upper and 
a lower crown. After traversing the space between the crowns, the air entered the fur- 
nace through a series of ports which were placed so as to have the gas ports between 
them. 

Producer gas was admitted, without preheating, through a gas-chamber connected 
with ports or burners opening into the melting end of the furnace. The flames traversed 
the whole length of the furnace, the products of combustion escaping through vertical 
downtakes in the working end to the flues beneath the tank. 

The batch was charged through an opening at the side of the furnace and one big 
advantage claimed for the method of construction was that it permitted of working 
operations being conducted along the walls, not only of the working end, but also of the 
melting end, by the use in the latter of syphons. 

The tank had a double bridge. In other words, the bridge had three walls separated 
by cavities through which steam was blown for cooling purposes. 

With gas at 700°C and air at 720°C, the temperature of the glass in the melting 
end was 1460°C. The production of glass from the tank, which was not being worked 
at full capacity, averaged 60 tons per week for a consumption of about 60 tons of coal 
on the producers. ‘This glass was worked by three machines with feeders situated in 
the working end of the furnace, and by hands from four boots in the melting end. 
The designers anticipated a production of more than 120 tons of glass per week when 
working fully. 

The President intimated that a party of members of the Society was visiting Belgium 
from July 7th to 12th. 
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REPORT ON SHORTAGE OF COAL COMMITTEE 


New York, July 6.—Danger of coal famine will be eliminated, industry stabilized, 
railroads relieved and the consumer’s coal bill ultimately cut by seasonal storage of coal, 
it is asserted in the report of the Storage of Coal Committee of the American Engineering 
Council made public here today. 

“The storage of coal,’ the report declares, “‘is essentially necessary as an aid to the 
solution of the national coal problem, and is an economic and practicable means of in- 
suring an adequate supply of coal as needed.”’ 

“Tf each coal consumer will adopt the policy of annually purchasing coal on a uni- 
form monthly delivery basis, there will result automatically sufficient seasonal storage 
to guarantee coal to the consumer, as needed. Furthermore, this policy will bring about 
a uniform demand for coal whereby the coal producer and carrier may establish uniform 
and standard production and shipment schedules.”’ 

“Tt will also remove the evils of intermittent operation of coal mines, frequent 
panicky market conditions, and coal shortages due to inability of the carriers to meet 
peak demands.”’ 

Seasonal storage of coal by consumers, the committee finds, is an economic and prac- 
tical means of insuring an adequate supply and satisfactory quality of coal when needed. 
“The irregularity in coal production,” the report continues, “‘is largely due to seasonal 
demand. Since more coal is consumed in the late fall and in the winter than at other 
periods, coal producers and carriers each year are confronted alternately with a feast 
and a famine—with an inordinate demand for coal and transportation followed by a 
period of no demand. This seasonal demand is responsible for forty-seven per cent of 
the idle time of the coal industry.”’ 

‘Seasonal demand also contributes to another very disturbing element, namely, 
the over-development of mine capacity through opening too many mines. Coal produc- 
tion capacity is now twice as large as the consumption capacity. The two factors— 
intermittent or seasonal operation and over-development—are in a very large measure 
responsible for the ills of the coal industry.”’ 

The report, given out by Ex-Governor James Hartness of Vermont, president of the 
American Engineering Council, comprises about 110,000 words. It was prepared by a 
main Committee of the Council, headed by W. L. Abbott of Chicago, working with the 
Department of Commerce, the U. S. Coal Commission, and federal, state and municipal 
agencies as well as private enterprise. 

Sixty-seven sub-committees, functioning in every important industrial center in the 
United States, and comprising 400 individual engineers, constituted the field organiza- 
tion which carried on the nationwide survey for more than a year. 

The report sets forth ‘‘a simple and practical remedy,” saying that it is the coal con- 
sumer who must start the cycle that will bring about a stabilized industry. 

“The amount of storage required to produce these corrective and constructive re- 
sults,’’ the Committee declares in summarizing its conclusions, “‘is small in terms of the 
per cent of annual consumption. For seasonal storage, from nine to ten per cent of the 
annual consumption is all that isrequired. If this amount is supplemented by additional 
reserve storage of no more than seven per cent, there will result an accumulation of some 
83,000,000 tons of coal in storage by September 30 of each year. The practicability 
of this amount of storage with but slight additional outlay for equipment is indicated 
by the fact that in September, 1923, 56,000,000 tons were in storage.”’ 

“Equipment has been developed and may be secured to meet any storage situation 
or requirement. The cost of such equipment ranges from a few cents per ton of capacity 
up to $2.50 or $3.00 per ton of capacity.”’ 


324 NOTES AND NEWS 


“Storage of coal present no serious risk of loss from breakage, spontaneous combus- 
tion, or loss of heat value or firing qualities. All kinds of coal have been and may be 
successfully stored. The insignificant money loss due to the factors named above 
should not deter any one from storing coal. Application of the simple and inexpensive 
regulations and practices set forth in this report will provide all reasonable safeguards 
against such possible losses.”’ 

“The cost of storage per ton, including fixed charges on equipment, maintenance 
and operation expense and iriterest on investment in coal as well as taxes and insurance, 
in most instances does not exceed seventy-five cents per ton yearly. More generally 
it is around fifty cents per ton yearly. This cost is insignificant when distributed over 
annual consumption.”’ 

“Storing of coal may be easily financed. Banks will finance such an wer 
as readily as any other commercial undertaking.” 

“The transportation facilities of the United States are adequate normal and regular 
movement of coal. For short periods the railways can move coal at an abnormal rate, 
but this is both expensive and detrimental to shipment or other commodities and to 
normal freight movement.”’ 

‘To increase transportation facilities to meet the peak demands resulting from the 
prevailing unsystematic practice in coal shipment would require an additional invest- 
ment of some $12,000,000,000. Such an investment is not justified.” 

‘The railroads have more to gain by storing coal than any other class of consumer. 
They should store their own coal on such a scale and at such times as to obviate the 
movement of company or non-revenue producing coal during the period when there is 
a heavy demand for the transportation of revenue producing freight. They should 
abandon, however, the uneconomic practice of using freight cars for storing coal and 
thereby withholding railroad equipment from other uses.”’ 

“Tn general, storage should take place at the point of use, to accomplish the most 
in relieving transportation and safeguarding supply. However, under some circum- 
stances, storage-in-transit or at an intermediate point is advisable.”’ 

“In general, storage at mines is not recommended, but there should be sufficient 
mine storage facilities and capacity to overcome ordinary operating delays, such as 
belated arrival of cars, temporary break down or idleness of mining equipment and the 
like. Such provisions would materially increase the producing hours of mines and — 
miners.” 

“Cars should be assigned to mines upon the basis of coal actually sold and not upon 
rated capacity of production. This measure would be a wholesome deterrent to over- 
development of coal producing facilities.’’ 

“While this study refers primarily to industrial consumers of bituminous coal, 
yet householders have also a direct responsibility. Indeed the householder is in a 
position to aid with the least cost, because no special equipment for storing and reclaim- 
ing is required and his individual investment in coal is relatively small. Householders 
use approximately 50,000,000 tons of bituminous coal annually, which, if placed in their 
bins by the end of September of each year would materially contribute to the solution 
of the coal problem.”’ 

“Federal, state, city and other civic divisions of the body politic are not meeting 
their responsibility in relation to the seasonal storage of coal. They are as derelict 
in regard to seasonal storage as are other users and frequently add to a confused situation 
by securing priority orders. Public officials should take the lead, by precept and by ex- 
ample, in furthering the storage of coal.”’ 

“Contracts for coal should be observed with fidelity. The evil practice of indis- 
criminate breaking of coal contracts has seriously injured the American coal industry 
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with reference alike to production, transportation and consumption. Contracts for 
coal should be observed with the same good faith as universally prevails in regard to 
other forms of commercial contracts.”’ 

“Confirmation of the practicability of coal storage is afforded by the anthracite 
coalindustry. This industry is far more stable than the bituminous, because producers, 
carriers and consumers of anthracite coal for a number of years have alike encouraged 
and practiced storage.”’ 

The committee recommends that all coal consumers purchase their coal on an annual 
contract for yearly requirements with a provision that the coal be delivered monthly 
in equal allotments. It urges that consumers provide necessary storage facilities to 
meet the terms of such contract. 

“These recommendations,’ the report points out, ‘‘are based upon the finding that 
the purchase of coal upon a uniform monthly delivery basis will result in a condition 
whereby coal mines may inaugurate and maintain a regular production schedule; 
carriers may plan definitely as regards both schedules and equipment for a uniform 
movement of coal; stocks of coal automatically will accumulate during the months from 
April to September inclusive in sufficient amount to meet the extra consumption during 
the winter months; a reduction in the price of coal will be made possible by more regular 
schedules of production and transportation and by elimination of peak demands in the 
winter months when the costs of both production and transportation are the highest.” 

The committee reiterates, says the statement of findings given out by Ex-Governor 
Hartness, that the coal consumers through seasonally storing coal can and should 
initiate this vitally necessary cycle of changes. 

The personnel of the committee of the American Engineering Council which con- 
ducted the investigation follows: 

W. L. Abbott, chief operating engineer of the Commonwealth Edison Company 
of Chicago, chairman; H. Foster Bain, Director of the Bureau of Mines, Washington; 
William Hutton Blauvelt, consulting engineer, New York City; W. H. Hoyt, chief 
engineer of Duluth, Missabo and Northern Railway Company, Duluth, Minn.; William 
J. Jenkins, vice-president and general manager of the Consolidated Coal Company, of 
St. Louis; David Moffat Myers, consulting engineer, New York City; Prof. S. W. Parr, 
University of Illinois, Urbana; Dean Perley F. Walker, University of Kansas, Law- 
rence; Roy V. Wright, editor of the Railway A ge Gazette, New York; Edgar S. Nether- 
cut, secretary of the Western Society of Engineers, Chicago; O. P. Hood, U.S. Bureau 
of Mines, Washington. 
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EDITORIAL 


THIRTY YEARS OF COLLEGIATE TRAINING IN CERAMIC 
ENGINEERING 


It was in September, 1894, thirty years ago, that Professor Edward 
Orton, Jr. first sat before a class in ‘‘ceramic engineering.’ ‘This was a 
unique event; the beginning of a system which in time was to be valued 
by the ceramic plant owners, although then little appreciated. That 
young professor had no way of visioning what would be accomplished in 
thirty years; sufficient was the faith in the opportunities for which he 
and his ‘boys’ were preparing. ‘Their faith has been justified. 

When the first class was called to order, Professor Orton had already 
contributed largely to the advance which has since been made in ceramic 
technology. A cursory review of the thirty years which have followed 
will encourage and enthuse for the larger accomplishments yet to be real- 
ized. Such a review will be worth making, and as surely as it is made so 
surely will no small debt of gratitude be felt and no few words of appre- 
ciation be spoken of the foresightedness and ability to accomplish which 
made possible the meeting of that first class in ceramic engineering in 
1894. 

Ten collegiate institutions of learning in this country, and one in Canada, 
now have similar courses in ceramic engineering. Georgia, Penn State 
and North Carolina have established courses within the past year. At all 
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of these institutions the students are made acquainted with those funda- 
mental sciences which are basic in ceramic engineering. They are trained 
in the use of facts in the solving of ceramic problems. ‘The pupils learn 
the methods whereby these fundamental data are obtained, where they 
are recorded, and the engineering use which they serve. 

Of greatest value is the training received by the students in the use of 
data. ‘the fundamental facts may be only hazily remembered, but the 
methods of using them in the solving of problems and in the constructing 
of things according to the fundamental laws applying, is permanently 
acquired and is the real essence of the training received. Facts regarding 
gases, combustion, drafts, flue systems, etc., are essential, but of more 
importance is ability to design efficient kilns and furnaces. The knowing 
how to construct a workable unit and make a serviceable product is more 
essential than the remembering of detailed fundamental facts. The ability 
to use fundamental data and laws requires only the training of common 
sense and judgment. ‘This same common sense and judgment is possessed 
by many persons employed in ceramics without the opportunity of col- 
legiate training; it is the same common sense which promotes from the 
bench to plant managership. 

Professor Orton used to tell his classes in those early years that a colle- 
giate training was no sure short cut to industrial leadership, nor were the 
experiences had in the class room a substitute for factory experience. 
The truth of this is more apparent today than it was thirty years ago. 
Collegiate training in the solving of construction and fabricating problems 
in ceramics is merely the acquainting of the students with the sources and 
records of fundamental facts and the means of using them. Judgment 
in the selection and use of facts in the solving of problems can come only 
through experience. 

Collegiate training cannot take the place of native common sense. ‘The 
sad record of graduates of universities gives emphasis to the importance 
of native common sense. 

What the ceramic manufacturers lacked thirty years ago, and what they 
lack to a very large extent today, is a familiarity with the fundamental 
principles underlying the chemistry and engineering in manufacturing, and 
particularly the lack of knowledge of how to use these fundamentals. 

In contrast to the situation thirty years ago, when the graduates of the 
collegiate ceramic department could find employment only at a day 
laborer’s wage and did not have the confidence of the employer, ceramic 
plant owners are now seeking the services of these graduates. It is the 
testimony of the directors of the several ceramic departments of the uni- 
versities that their demand for men is in excess of the supply. The service 
which the men trained in the colleges can render is today more appreciated, 
and yet there has been no adequate demonstration by these graduates of 
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the sort of service which will be possible when we shall have learned better 
how to use the fundamental sciences in the solving of our plant problems. 

In comparison with the graduates of other technical and engineering 
courses, the graduates of the ceramic departments have done well. Maxi- 
mum and minimum wages earned compare favorably with those of the 
others, as does the percentage of graduates who finally acquire financial 
substance and managerial or executive positions. But there is no satisfac- 
tion which can rightfully be had in this situation. It merely indicates 
that such as has been accomplished through collegiate training in ceramics 
has been worth while. ‘There is a very serious need of taking stock of 
the situation. ‘There is a need for a frank and studious consideration of 
how the colleges should prepare their pupils for industrial service. The 
number of schools giving ceramic courses is multiplying rapidly. Other _ 
large institutions are considering establishing ceramic departments. In 
justice to the pupils who are going to apply to these schools for the train- 
ing, and to the tax payer who is to meet the expenses and to the ceramic 
manufacturers who are to employ their graduates, very careful thought 
should be given to the best and most productive methods of training 
these pupils for service. 

The method of training outlined by Professor Orton thirty years ago is 
still in use without any great amount of change. The schools are still 
taking the students through the same steps. They are approaching the 
problems of compounding of ceramic mixtures from the raw material stand- 
point rather than from the properties which the manufactured ware should 
possess. Fabricated wares must have more than appearance; they must 
possess very definite properties in order to withstand specific destructive 
influences in their use. Electrical porcelains must have shape, strength 
and other properties to withstand the stresses and strains, not only me- 
chanical and electrical, but also climatic. Nearly every ceramic ware 
has its own peculiar destructive agencies to withstand in use. An under- 
standing of the conditions of use of the ceramic products is just as essential 
as an understanding of the manufacturing processes, and certainly just 
as essential as an understanding of the composition peculiar in each 
case. 

A review of the problems being undertaken by the Federal Bureaus and 
by the several industrial laboratories reveals that the major portion of 
them deal directly with the use of the products and means of so compound- 
ing and constructing the products as to withstand the destructive in- 
fluences in use. ‘These are just as much within the sphere of ceramic 
engineering as is the construction of plants and the production of wares. 
The need of these sorts of studies is just being revealed, and with the 
realization of this need, there surely will be a remodeling of the courses of 
studies in the university ceramic departments. 
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As the number of schools increases with the demand for more trained 
men, and with the enlarging of the scope and use of the Federal Bureaus, 
the Mellon Institute and other research agencies giving special attention 
to ceramics, there is a growing appreciation on the part of the plant owners 
of this sort of service. It is a matter of record that notwithstanding the 
very large amount of research work and routine testing done by the Fellows 
of the Refractories Manufacturers Association at Mellon Institute, there 
has been an increasing number of technical men employed by the re- 
fractories manufacturers, not alone in the plants, but also in the sales 
forces. Increase in employment of technically trained men naturally 
follows the proving of the value of such employment. 

The organizing of plant owners through their respective trade asso- 
ciations in an Institute for the purpose of collaborating in research is the 
latest and most interesting result of the beginnings which were made thirty 
years ago in that first class in ceramic engineering conducted by Professor 
Edward Orton, Jr. Closed doors, hidden notebooks and sealed lips were 
almost universal thirty years ago; and in contrast, the manufacturers 
today visit each other’s plants, compare notes and discuss freely their 
technical problems. Rather than guarding jealously their information 
so as to retain what they suppose to be a vital reason for their employment, 
the “experts” today are conferring one with another and exchanging in- 
formation. ‘They find that there is altogether too little knowledge of the 
fundamentals involved and too little knowledge had by any one of the 
best methods of applying fundamentals, and that the ability which dis- 
tinguishes one man from another lies not so much in the knowledge 
possessed as in common sense in the use of knowledge. 

Schools in ceramics will multiply, and the number of research labore 
tories, both private and semi-public and State operated will increase. We 
have just entered upon the era of organized collaboration among manu- 
facturers. 

Because Ohio State University was the place where collegiate training 
was first inaugurated, the officers at this University have asked ceramic 
manufacturers and the several ceramic schools to join with them in the 
celebration of the thirtieth anniversary of the beginnings of collegiate 
training in ceramics. ‘The AMERICAN CERAMIC SOCIETY is going to codper- 
ate with the University by meeting on the campus during the week of this 
anniversary celebration. It is fitting that we review analytically the 
progress made, but it is far more fitting that we analyze the need of the day 
and the need of tomorrow in the matter of collegiate training of men, 
not only for the factories, but also for the laboratories. ) 

The time of this celebration will be the week of February 16 to 21, 
1925 inclusive, and the place will be Ohio State University, Columbus, 
Ohio. 


PAPERS AND DISCUSSIONS 
MINING OF INDIANA CLAY FOR TERRA COTTA! 


By L. BEHRENDT 


In the manufacture of terra cotta the supply and uniformity of the raw 
material are of prime importance. It is needless to say that clay is the 
chief raw material and to obtain a uniform and suitable supply is of prime 
importance to the terra cotta manufacturer. ‘Terra cotta is fired to tem- 
peratures varying from cone 01, to 7 or 8, depending upon the available 
clays. ‘The experience of the writer has been limited to the Central Dis- 
trict and all statements made in this paper refer only to the conditions pre- 
vailing in that section. The terra cotta there is made from a clay which 
contains a sufficient fluxing material to give a very hard and strong body 
at cone 01, or 1. ‘This clay is a coal-measure clay. It is obtained from 
the mining sections in and around Clay County, Indiana. 

In the Indiana clay and coal field the uppermost stratum is a yellowish 
clay, covered with a thin layer of humus. This stratum varies from five 
to twelve feet in thickness. Immediately below this is a hard shale of a 
bluish color more uniform in thickness and of an average depth of about 
twelve feet. This shale rests on a vein of coal varying from two and a 
half to four feet in thickness. ‘This is properly the third stratum, although, 
in some places, there is a seam of hard pan or conglomerate between the 
shale and the coal. ‘This is of some importance as the presence of this 
hard pan is the source of much trouble and worry to the steam-shovel 
operator. On the market this coal is known as upper vein block coal. 
It is a good kiln coal and the screenings are used for boiler purposes. The 
fourth stratum which is immediately below the coal is a buff burning clay, 
which is used for manufacturing terra cotta. This stratum due to the 
conditions prevailing at the time it was deposited, varies in composition. 
The thickness of the clay in this stratum suitable for terra cotta purposes 
varies from eight to thirty inches. Beneath the terra cotta clay is found a 
layer of so-called kidney stones, imbedded in the clay, which varies from 
three to twelve inches. The lower part of this stratum is a highly siliceous 
material. ‘The layer of terra cotta clay varies in thickness within small areas 
throughout the district. ‘The seventh stratum is a blue shale which varies 
from fifteen to thirty feet in thickness, which might be used for making 
brick and other dark colored building material. The eighth stratum is 
what is called the lower vein block coal and varies from two and a half to 
three feet in thickness. Beneath this coal is found another stratum of 
clay which at one time was used exclusively by the terra cotta manu- 
facturers. 

Two distinct methods of operation are used in the mining of Indiana 


1 Presented by Mr. Thurlimann at the Atlantic City Meeting, Feb., 1924 (Terra 
Cotta Division). 


332 PAPERS AND DISCUSSIONS 


clay and block coal. First, shaft mining and second, open mining, by 
stripping the overburden. Shaft mining is far more difficult in the block 
coal mines of Indiana because as a general rule the overburden does not 
make a sufficiently strong roof to afford safety in working without very 
heavy timbering. On the other hand, since the overburden is not very 
deep, stripping operations are far more satisfactory and economical and 
are in general use in that region. 

The stripping is accomplished by means of a steam-shovel usually of 
large size so that the bucket will pick up about three and a half cubic yards 
of the overburden at one time. ‘This is then dropped on the ground where 
the coal and clay have been removed. ‘The loading of the coal and clay 
is done by a steam-shovel which is capable of loading from twenty to 
thirty cars of coal or clay per day of eight hours, but never actually reaches 
that capacity because the coal and clay cannot be moved away fast enough. 
In the mining of the clay great care is necessary on the part of the steam- 
shovel operator to get all the clay without picking up any of the clay iron 
balls or kidney stones. 

Coal mining operations have been carried on in this district for about 
sixty years. ‘The thicker veins were naturally the first to be worked. The 
best clays were found beneath the thick coal measures. At the present 
time there are only a few of the first and second coal measures being 
operated. 

The quality of clay in this district varies so much that it is necessary 
for the laboratories to make tests on most all cars that are received at the 
plant. ‘The so-called rubber clay is objectionable because it is hard to 
mold and it cracks badly in drying. ‘The highly siliceous clays cause cool- 
ing cracks. Some of the clays have a high sulphur content, which is pres- 
ent either as pyrites or in the form of soluble sulphates. 

Some of these clays, particularly the lower vein burn to a salmon color. 
The difficulties encountered by the presence of pyrites are blistering and 
greenish black spots on the enameled surface of the ware. When present 
as soluble sulphates, the salts are brought to the surface in drying and the 
slips and enamels do not adhere to the surface of the ware and the result 
is peeling. 


MIDLAND TERRA CoTra Co., 
CHICAGO, ILLINOIS 


WHAT IS THE EFFECT OF SELENIUM DECOLORIZER ON 
THE TANK BLOCKS! 


By H. L. Drxon 


Mr. Drxon: All those who think the use of selenium decolorizer is 
injurious to the tank blocks are as yet unable to tell just what causes it. 


1 Presented before the Glass Division, Atlantic City Meeting, Feb., 1924. 
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In a number of cases the blocks in the furnace are damaged and worn away 
much more rapidly than they were in the same furnaces when they use 
manganese as a decolorizer. It is a strange thing too that in many in- 
stances the front walls of the melting chamber and the bridge wall are 
worn away more rapidly than the filling end next to the dog house. ‘This 
is almost a reversal of the conditions existing before. 

If a tank is working properly the glass near the bridge has become almost 
perfectly plain. The fusing and clarifying of the materials has occurred 
before it reaches that point so that next to the bridge or on the front end 
of the melting chamber there is a body of glass that is very transparent. 
We know the heat rays penetrate glass as does light, in proportion to its 
transparency. Naturally, therefore, without any color in the selenium 
glass and being more transparent than when manganese was used, some 
think that the intense heat penetrating the glass to a greater depth is the 
cause of more rapid erosion. 

There is another theory. As furnace eed we get orders for furnaces 
of capacities from 12 to 75 tons of glass a day. We find that in nearly 
every case, after operating a year or little more, they have exceeded the 
rated capacity of the furnace. That has resulted naturally in the last few 
years from the use of improved feeders and automatic machines. ‘Their 
calculations of capacity were based upon what they were able to accom- 
plish with the unimproved machines. ‘The productiveness of these ma- 
chines have increased 25 to 30% since the furnace and the machines were 
installed. How do they meet that condition? ‘They must increase the 
melting. They must run the furnace hotter. Consequently they have 
gotten into the habit of running their temperatures very much higher than 
previously. 

These are a few conclusions reached not only from my own observations 
but also from the discussion of others who have not technical knowledge of 
the subject but who are simply up against the practical proposition almost 
every day. If there is any theory, any scientific solution of this, we should 
like to know it. 

Dr. SHIVELY: In recent years, unquestionably the tank builder has 
improved the efficiency of his tanks. ‘Today it is nothing uncommon to 
find an actual temperature of 2800°; 2750° seems to be the average. 
I know of a number of tanks that never run less than 2650°. ‘This high 
temperature has its influence on the tank block. I know of one particular 
case where a tank was in operation for 11 weeks at a temperature of 2750°. 
Mr. Dixon rebuilt this tank from the same blocks. On the advice of the 
technical men it was run at 2650° for the next fire and lasted 12 months. 
The temperature condition has a great deal to do with the blocks wearing 
away. 

I know of furnaces in operation that are pulling as much as a ton of glass 
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on 7 square feet and in some cases they are pulling more than that. ‘The 
old tank rating was a ton of glass to 12 square feet. 

Another thing that has an influence on selenium glass is that today we 
are getting soda ash that analyzes about 99.6% sodium carbonate. It is 
a granular ash. It is my belief that polymerization losses in this granular 
ash are practically nothing. You cannot find any loss by an analysis 
of ash which is carefully put into the batch. The Lime Association 
has been working to supply burned lime having ignition loss of around 2%. 
This means that you are now getting more flux into your glass. 

There is a tendency to increase the soda content in order to pull more 
glass. In machine operation they are pulling the tank six days in a week 
and usually pulling it hard. In the old hand operation, unless they were 
working three shifts, the tank stood still for 5 or 6 hours during the day, 
and when it was started up again the direction of the channel of the glass 
was changed. Erosion has a great deal to do with wearing the blocks away. 

Mr. Dixon has advanced a theory in regard to heat and light transmis- 
sion. <A piece of molten green glass without any decolorizer in it is just as 
transparent as a piece of selenium glass. Manganese glass, of course, is 
not transparent but the green glass is. In the old days they considered 
that the green glass tank would last longer than a manganese tank. 

On the other hand, I hear a great deal of complaint regarding manganese 
pots. They are using manganese pots right along. 

The glass manufacturer is anxious to increase his production. He goes 
to the block manufacturer because of shorter time life. Selenitum is the 
only new thing introduced hence they pass the buck to selenium. They do 
not consider that in using selenium the resulting saving is approximately a 
dollar a ton on the glass melted. In a25-ton tank in 8 months, enough will 
be saved over the cost of using manganese to rebuild that tank. 

The results being obtained must be considered. The tank glass today is 
better than the pot glass ten yearsago. A lot of the contention in regard to 
selenium being hard on tanks can be attributed to other sources. 

Dr. SILVERMAN: I have had no experience with the effect of selenium on 
tanks but I have made selenium ruby glasses in pots. We use from 8 
ounces to a pound and a half of selenium per hundred of sand. ‘The pots 
have lasted anywhere from 22 to 40 weeks. In some cases the pots lasted 
50 weeks continuously on selenium ruby. ‘There was no excessive corro- 
sion. So far as that experience is concerned, it would hardly seem to imply 
that the selenium is responsible for very serious corrosion. 

Mr. PAYNE: Were these covered pots? 

DR. SILVERMAN: Yes. 

Mr. Dixon: In tanks making colored glasses such as blue, amber and 
green glass, it is well known that they will last longer than any tanks mak- 
ing flint glass. I do not believe that the fluxes in the flint glass are any 
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more detrimental to the blocks than the fluxes used in the green, amber and 
blue glass. Practically the only difference is in the color and the trans- 
parency. The tanks making that kind of glass last much longer than the 
others. 7 3 3 

I did not say I thought there was anything in the selenium that would 
injure the block. I said it was probably due to the heat transmission 
because of the transparency of the glass which is more transparent than 
the glass made with manganese. In regard to our experience in using the 
same sort of lime batch, it used to make our tank blocks show much less 
pitting after we added selenium to the same fundamental batch. 

Dr. LITTLETON: I do not have enough information to argue the heat 
transmission of molten glass. Wedo know that there is not more than 10% 
of the visible radiation at those temperatures. ‘The rest of it is non-visible 
radiation, and while a glass may be much more transparent to that 10%, 
it can easily be much more opaque to the rest of it. We have glasses 
which are perfectly opaque to the visible and yet transmit, in a solid con- 
dition, a very high percentage of the infra red. Compared to some of 
the transparent glasses, the reverse is true. ‘There is some evidence which 
indicates that glass is more transparent to the infra red in the molten 
condition than it is in the solid condition, but it is mere circumstantial 
evidence. ‘There is nothing positive to indicate it. It would be rather: 
surprising, from a theoretical standpoint, if it were more transparent to the 
infra red in a molten condition than it is in the solid condition. 

Dr. SHIVELY: A manufacturer who is pulling 18 or 19 tons on a 12-ton 
tank with green glass machines advises me that they do not get the life of 
tanks they formerly got when pulling 12 tons. Some of these green glasses 
are so stiff in the bottom that they frequently have to insulate the neck, 
not particularly in this country but in England, in order to get the glass 
through. ! 

The life of a tank could be increased if the manufacturer knew a little bit 
more about how to heat up his tank. ‘The clay people ought to know this. 
They have been a little lax in not giving advice to the glass manufacturer 
in regard to bringing up his tank. With the tank full of glass the fires 
downstairs are lighted. When 500 or 600° is obtained the fires upstairs 
are lighted. I have seen tanks brought up in a week to 2550°. Every 
- block in a week would be honeycombed; just cracked to pieces. 

A case in point may be interesting. A certain factory operates large 
tanks with 8-inch blocks. Two years ago they were getting 19 months 
out of their tanks with selenium. He said about that time they introduced 
the double mold and increased the capacity of their tanks from 30 to 50 
tons, and likewise increased the temperature 200°. ‘They are now getting 
12 months out of the same tank. I think that illustrates what heat and 
tonnage do to the life of tanks. 
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Mr. Ross: I believe that careful observation of the amount and kind of 
batch filled into tanks and the temperatures of operation will lead to con- 
siderable information concerning the properties of tank blocks. ) 

Mr. Fiint: How can we make any more observations than we do with a a 
recording pyrometer on temperature and an absolute knowledge of the num- 
ber of pounds of batch that go in, and checking with an optical Deon 
the heats at the various locations in the tank? 

Mr. PAYNE: In an amber tank, which we were hea up, the entire 
bridge wall was criss-crossed with large cracks almost large enough to put 
one’s finger into. Probably there was hardly a space on that bridge wall 
that did not have one or more of those cracks across it. That tank lasted 
33 months yet the bridge wall was absolutely full-of cracks. It was our 
opinion that if the bridge walls cracked in that manner they would go out 
inahurry. We have had tanks which did not have those cracks. Some of 
these lasted well and others went out even faster than those which started 
with the cracks. It seemed to make very little difference whether or not 
those cracks were present. 

Mr. Fuint: What is the idea of drilling a hole in the block when the 
blocks have a hard enough time as it is. ‘The best thing to do if we want 
to see what is happening to the block is to build it out of glass. 

We have a heating schedule from 11 to 12 days. Generally with a re- 
cording pyrometer, it is a straight line heating increment from room 
temperature up to 2500 or 2600° with the exception of a drop of 100° when 
we change from the burners inside to the port burners. That schedule was 
adopted to give uniform heating conditions. Many tank block men were 
shocked because it took less than 25 days to heat upatank. My first re- 
action was, if the men who make tank blocks do not agree better as to how 
long it should take to heat up, how will the glass maker be able to decide. 
Some say you really ought to use only 12-inch blocks, that is 12 x 12 or 
24x 36. They burn so much easier. Another one will advise the use of 
30 x 36 so as to have less joints. ‘There does not seem to be any unanimity 
of opinion about such things. And they really are fundamental. 

One tank block salesman will see a block he knows to be his competitor’s 
and say, ‘‘Do you buy blocks like that with cracks all over them?’ And 
another says, “‘Yes, they have a few cracks but it does not amount to much.” 
How can we get blocks that are uniformly well manufactured? 

Very recently some blocks were delivered to one of our factories in 
Zanesville. ‘They were odd-shaped blocks, the back end of a flow spout. 
The cross section of them looked like a U. ‘They had sat in the middle of 
the freight car and just the jolting of that freight car was sufficient to cause 
the sides of that U to drop off. It left the imprint of the man’s finger 
marks where he had to put it together. When that block is heated and 
cooled in use something is going to happen to it. All our blocks are not 
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like that, but enough of them are so that we wonder just to what extent 
some of the manufacturers are keeping after those little things. We rea- 
lize that the man who worries and thinks about that the most is not putting 
that block together. ‘The thing that makes that a success is the matter of 
superintendency and foremanship. Users of those blocks do not have a 
thing to do with this superintendency or foremanship but they have to 
take that block and take the consequences. 

This subject has very recently been so strongly brought to attention. 
I looked up the records back to 1915. The tank life varied from 50 to 80 
weeks in those days. Now it is about 20 weeks. By extrapolating, I 
calculate that in 1930, they will have no life at all. Our job is to stop this 
shortening of the life of the blocks before we get to 1930. A man I talked 
with recently stated that he does not use them any more. ‘They did not 
last very well, so he began using ordinary 9-inch fire brick. 

Mr. FINN: About 4 years ago in the Optical Glass Bureau we had a 
great many pot failures. Probably two pots out of three were in the habit of 
going through. Recently we changed our firing schedule making it slower 
in the beginning and finished at a higher temperature. ‘This makes a 
longer schedule. The difference in the quality of the pots was so very 
marked that I am sure the manufacturer or the ultimate consumer of 
tank blocks would be justified in higher firing for his blocks. 

A very significant point along that line is the use of these pots for the 
melting of a dense barium crown. Dense barium crown is regarded as 
probably the most corrosive glass made. I cannot say that it is more 
corrosive than a very dense lead (75% lead oxide) melt. 

I was asked at what temperature I was going to run this barium crown. 
He said, “I would like to see some of the glass out of that pot. You 
will never get it out of the furnace:’’ When we took it out of: the 
furnace according to schedule the pot showed practically no signs of 
corrosion. 

From a chemical point of view, lead oxide is one of the best solvents for 
refractory materials. I have had occasion to make but two or three melts 
of dense lead glass, but I may say that it took all the nerve I had to put 
a 75% lead oxide batch into a pot. I put it in, melted it, took it out, broke 
the pot, and the evidence of corrosion was very slight. We attribute that 
more to the firing treatment of the pot and the ultimate temperature of 
firing than to the quality of the materials. We have changed the pot 
batch quite a little bit to see what could be done. Within reasonable 
limits pots can be made of most anything if they are properly fired. I 
would like to urge that somebody making tank blocks try the effect of firing 
the pots up to that temperature at which they begin to lose their shape 
under their own weight. We hold them at these temperatures for about 
8 hours and find we have a very wonderful pot. 
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Mr. Fiuint: We have very seriously talked with almost every tank block 
manufacturer about firing to high temperatures. Some of them say, “yes, 
it would be very interesting.”’ Others will say, “No, it is absolutely un- 
necessary and useless time, labor and fuel to spend to do it.” Others 
will say, ‘““Some time we hope to doit.” All of these men apparently have 
very thoroughly and seriously considered their own product. Part of the 
argument which they give against firing a block to 2600 or 2700° or even 
more, is that in the tanks they do not get to that heat. They say that 
not over 2 inches of the top rim which is above the surface of the glass and | 
facing inside the tank gets to that heat. 

Mr. BRowWNLEE: We fired 4 different batches of blocks at 2750°C. 
With these we built an experimental tank at the Owens Bottle Plant, and 
we ran a test for 6 weeks. The large tank had to be let out at the end of this 
6 weeks hence naturally this experimental tank had to be cut off. We then 
enlarged the tank. We built it up with fire brick in three places exposing 
the fire brick to the glass. On letting the tank out we found that there 
was a slight wearing of the tank blocks, but there was no more wear shown 
on the tank block than there was on the fire brick. ‘The fire brick was 
just flush with the tank wall. This experiment was not carried to comple- 
tion. I think it is a very good idea firing the block higher. We are now 
firing our blocks to 2550°. 7 

Mr. Fuint: Did you use pyrometers or cones? 

Mr. BROWNLEE: Both. 

I feel that the smaller the block is, the much easier to fire. The heat 
goes all the way through the block where it would not on a large block. 

Mr. MonTGOMERY: It seems as if one point has been missed in this 
tank block discussion, and that is the composition of the tank block. 
In optical glass manufacture, which includes everything from the ordinary 
soda-lime glass, which is not markedly corrosive, to the glasses of high 
barium and lead content referred to by Mr. Finn, we have to develop a pot 
which will suit each particular glass. The pot should mature and have the 
proper physical properties at the temperature at which the melt is to be 
made. A pot which will give satisfactory service at 2550 to 2600°F will 
seldom give equal service at 2650 to 2700°F. ‘The composition of the pot 
will have to be changed to give the required properties at the higher 
temperature. 

We melt some of our barium glasses at 2300 to 2350°F. It was neces- 
sary to develop a pot which would mature at this temperature or fire the pot 
to the temperature at which the necessary physical properties were devel- 
oped. We fired the pots, used for this glass, at 2550°F. 

If a very fluid glass like the densest barium glass is melted in an under- 
fired or porous pot, it will run through the pot like water through a sponge. 
The glass will penetrate the pore space and seep out into the furnace. If 
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the same pot is fired to the point where it is dense, this filtration or seepage 
will be stopped. . The point illustrated by this extreme case will apply to all 
pot making. ‘The manufacturers of glass house refractories often do not 
realize the variety of conditions their products are called upon to meet. 
They do not suit their batch composition to these conditions. A com- 
mercial batch is expected to answer all purposes. ‘This will never be sat- 
isfactory. ‘The pot manufacturer must specialize more before much head- 
way will be made. 

Mr. Merritr: I have had no practical experience with these blocks, but 
I recently made thermal expansion tests on clays. ‘The shape of the ther- 
mal expansion curve changes very definitely with the intensity of firing. 
The results obtained confirm Mr. Flint’s statement that if a block or 
any clay material is to be used at acertain temperature it should be fired 
to that temperature and perhaps a little higher. 

Mr. Fuint: We have a couple of tanks, the blocks for which we would 
like to have fired to 2750°. Would it be possible to get such blocks? 

Mr. BROWNLEE: I believe the clay would stand it. It would be more 
expensive, but I think in a smaller block it would be possible. 

Mr. Fruint: Could it be done commercially with the present type of 
kilns you are using? | 

Mr. BROWNLEE: Yes. 

We fired the blocks that I mentioned in that experiment in a special 
small kiln. We would like to try it. 

Mr. Fuint: You will have the chance. 

Mr. Futton: I do not believe that the majority of block makers’ equip- 
ment for firing tank blocks would stand any such temperature. In fact 
very few of them are in a position to fire to 2750° without constructing a 
special kiln for the purpose. 

Mr. Dixon: Mr. Brownlee is right in his theory of a smaller, thinner 
block. If any of you have had occasion to cut some of the large blocks in 
half you have noticed that in the larger block, the center is often almost as 
black as coal. ‘This indicates that the block was not thoroughly dry 
before it was fired and that in the firing they forgot that all that moisture in 
the middle of the block had to be driven out. This discoloration in the block 
is something I do not understand. It has been proved time and again 
however, that it is due to the moisture left in the block before it is put in the 
kiln: If the blocks could be fired thoroughly all the way through at about 
the temperatures to which they are later submitted, it seems to me that they 
would stand up much better. Sometimes you find in the wall of a tank one 
or two blocks that have peculiarly stood the test they were put to, much 
better than all the adjoining blocks, and nine times out of ten it is a block 
that is well fired. 

Consider the conditions to which a 12-inch block in the wall of a tank is 
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subjected. It has not only the corrosion of the metal on the inside, but it 
has the higher temperature on the inside and is cool on the outside. Is 
not that liable to break the structure of the block? We have just heard 
about the expansion and contraction of the clay. This difference in tem- 
perature is bound to break the structure. The block will not stand the 
heat when it is insulated. 

A few years ago Mr. McNeelye, from Australia, told me that during the 
war they could not get tank blocks for reconstruction of their tanks. They 
had to go out of business for a while. Finally they discovered a bed of 
sandstone which they thought might serve the purpose. They cut the 
sandstone into blocks. ‘These sandstone blocks outlasted any clay blocks 
they had had. ‘The stone was very close grained soft sandstone. It could 
be cut witha saw. It hardened as it got dry, but it did not seem there was 
any particular quality in that stone that would make it last longer than 
clay blocks. 

‘The Old Dominion Glass Company had two tanks in operation built of 
silica brick. They generally lasted two years before needing repairs. 
These furnaces were like big canal boats. ‘They had a crude sort of pro- 
ducer on one side and a port leading directly into the tank. ‘They did not 
have a bridge; simply boots deep enough to skim the glass. The brick 
stood up in that stew pot, as I called it, for more than two years. 

They were so impressed with the idea that silica brick were better than 
clay tank blocks that they insisted on the use of silica brick in their modern 
furnaces. We took the precaution to build the furnace such a way that the 
silica brick could be easily removed and clay blocks substituted. We 
built a furnace that ran much higher in temperature than the old furnace. 
Five weeks after it was started, I got a telegram to hurry a set of clay 
blocks tothem. ‘The silica brick had melted away and were almost all gone. 

The block people are constantly trying to improve their products. All of 
them recognize what they are up against. ‘They are required to meet con- 
ditions now that never existed before in all their experience. They have 
nothing with which to make blocks except the raw material in the ground. 
All they can do is to improve their treatment and improve their methods of 
making blocks. ‘The service which tank blocks have to give today is 
twice as much as they formerly had to give. 

Mr. Ross: If we fire blocks as dense as a pot that has been in service a 
few weeks, is it not probable that we shall have to give very careful atten- 
tion to the thermal strains set up during heating and in use? 

_Mr. Yunc: No tank is stronger than its weakest point. It may be 
the life of the water cooler, but not the life of the blocks that.determines 
the life of the tank. What do we mean by the life of a tank? 

The heating schedule seems to me to be of most importance in tank 
operation. ‘The expansion of a clay block or of a silica brick is not the same 
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throughout the entire range of heat treatment and vitrification. ‘There are 
two points which are the most delicate. The first is the water smoking 
period, so called. It is a matter of safety that the lag between the tempera- 
ture of the block and the temperature of the furnace has to be carefully 
overcome. ‘This water smoking period is from the start of the fires up to 
300°C. The second critical stage is from 500 to 600°C. ‘This is the 
temperature of dehydration and oxidation. Beginning here also is the 
breaking down of the clay molecule. 

The point I wish to bring out is that a straight line preheating schedule 
may or may not be a good practice. The practice I have adopted is to 
run from atmospheric temperature to 300°C at a rise of 2'/2°C per hour, 
and from there on up to melting temperature at the rate of 10 to 12°C per 
hour. 

Another important thing is the firing the clay pots and block at highest 
possible temperature. Also of importance is the method of filling the tank 
while heating up. The schedule I have adopted includes a two day soak- 
ing heat at the highest temperature. That soaking heat is the maximum 
temperature that the furnace will stand—perhaps, in the neighborhood of 
1500 and 1550°C. ‘This seems to have a marked effect upon the lasting 
qualities of the tank. . 

At the start the glass is put into the tank for glazing purposes. It is 
banked up against the side, and the total bulk of cullet put in is only 
sufficient to cover the side wall. When melted it amounts to about 2 
inches on the bottom. Another method I have seen used is to shovel in the 
cullet in a uniform layer practically filling the tank. There is a marked 
difference in the corrosion by the two procedures. With the cullet filled to 
the metal line the joint between the first and second course gets a very 
light firing and I think this is the cause for increased corrosion at the joint. 

Mr. WiiuiAMs: We should decide to bring in enough discussion or in- 
formation to next year’s meeting to decide two points. ‘The first point 
regarding tank blocks is, what percentage of the loss or wearing away of 
the tank block is corrosion and what percentage is erosion. ‘The next 
point is that which Mr. Yung has just emphasized wz., what are the 
relative kinds of results, or the type of result, the finished result, from 
different methods of heating up the tank in the beginning. That seems 
to me to be very important. If Mr. Yung’s observations hold generally 
it is very important. Indeed, it seems to me that 90% of the loss of our. 
tanks is due to corrosion or to the lack of refractoriness, and 10% to erosion. 
If this is true we should immediately begin to consider refractoriness of the 
blocks of prime importance. 

I suggest that whoever has charge of the program next year should 
remind the members of the Division that we would like to have all the infor- 
mation possible about these two subjects. Refractories to the glass maker | 
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means a great many dollars and cents, and it would be worth while con- 
tinuing these discussions, but let us bring them down to a couple of definite 
points and not range all over the many defects. 


Further Discussion on Selenium 
By R. R. SHIVELY 


I have listened with interest to the discussion of this subject by the 
previous speakers. Having used selenium for a number of years, I have 
given consideration to possibly every phase of its use and have at last 
decided that there is no one thing that one can say is the cause of the tank 
blocks not lasting as they formerly did. It is my opinion that there has 
been a decided improvement in the tank furnaces during the past few 
years. The furnaces now being built are capable of higher temperatures 
and my experience leads me to believe that practically all glass manufac- 
turers are inclined to play safe and run the tank as hot as it can be run. 
In several instances the actual temperature being carried is close to 2800 °F 
and at present there is no refractory that will withstand this temperature 
over a long period. 

I know of one instance where a tank was operating at a temperature of 
2750° and only lasted eleven weeks. This same tank was rebuilt with 
blocks from the same manufacturer and operated over a period of twelve 
months at a temperature of 2550°. You might be interested to know 
in this particular case that they were able to get as much tonnage at 2550° 
as they had previously secured at the higher temperature. Of course in 
this instance it means that the tank was not being pulled up to capacity 
at the higher temperature. 

With reference to this particular phase of the subject, I recently had a 
letter from the superintendent of a very large factory who informed me 
that up until two years ago, the life of their tanks averaged eighteen to 
nineteen months, but since that time they had increased the pull on the 
tanks from thirty to fifty tons in 24 hours and in order to do this, it was 
necessary to increase the temperature 200°, and as a result the life of the 
tanks was reduced to twelve months. Just within the past few days, 
I have talked with a very prominent manufacturer who claims that he 
does not now get the life out of tanks which he formerly got on manganese, 
but in this discussion he told me of the wonderful improvement in his tanks 
and of the high temperature which he could now obtain. 

Within the past four or five years, there has been a very decided improve- 
ment in the heavy chemicals supplied to the glass manufacturer. Today, 
at least some of the soda ash manufacturers are supplying soda ash that 
analyzes not less than 99.5% sodium carbonate and this is being fur- 
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nished in granular form in which all of the fines have been screened out, and 
it is my belief that this has greatly reduced the volatilization losses of 
soda, which together with a greater purity being supplied, increases ma- 
terially the soda content in the finished glass. 

The high alkali glasses have undoubtedly more fluxing action than those 
containing a lower percentage of alkali. Due to the educational work of 
the National Lime Association, burned lime is now being supplied which 
has an ignition loss of only approximately 2%. ‘This means that the manu- 
facturers are getting more lime in their glass and this too may have its 
influence on the rapid fluxing of the blocks. Unquestionably all of the 
members of this Division realize that in the past few years, practically all 
of the manufacturers have introduced mechanical feeders and machines 
for shaping the glass. The results have been that the pull on the tanks 
has been increased and the tanks are now operating six days a week with- 
out any stops, consequently there is a constant drag in the walls and I do not 
believe it can be disputed that erosion has considerable to do with the wear- 
ing out of the blocks. When the tanks were worked by hand, there was 
always a stop in the morning from two to seven which permitted the 
glass to plain and which always gave an opportunity to change the direc- 
tion of the pull. There seems to be an over production of glass at the 
present time and competition is very keen. Labor costs are high, chemicals 
are high, fuel is more expensive and yet the finished ware is selling at re- 
duced prices. ‘The results have been that the manufacturers have tried 
to overcome these conditions by increasing their production and in order 
to do this, they have resorted to higher temperatures and in some cases, 
more soda and naturally the life of their tanks has been reduced. 

Recently an old glass manufacturer remarked to me that better looking 
tank glass is now being made than the pot glass which was produced ten 
years ago. The results being obtained are really beyond belief. When 
this is taken into consideration along with the fact that the saving in the 
use of selenium amounts to not less than one dollar a ton on the glass 
melted, it can be readily seen that on a twenty-five ton tank, operating 
for eight months, the savings will be sufficient to rebuild the tank. 

On account of the superior results obtained with selenium and this sav- 
ing, I do not anticipate that many manufacturers will go back to the 
manganese even if its use could be proven to give longer life to tanks 
which I doubt would be found the case under present operating con- 
ditions. 

If you will please excuse the common parlance, I do not want to be under- 
stood to be “‘passing the buck”’ to the block manufacturers, but I believe 
that if they would take more interest in educating the user of their product 
as to the correct way to bring up the tanks, better life would be obtained 
from the blocks. 
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In summarizing these remarks, it impresses me as a round robin proposi- 
tion. The glass manufacturer has appealed to the tank builder because 
his tank does not last, the builder in turn blames the block and the block 
manufacturer attacks selenium because it is the only new substance gen- 
erally used in glass. Selenium has served the manufacturer well at a 
time when it was badly needed and unless I am grievously misinformed, 
the results obtained and its monetary savings shown, justify its continued 
use. aad 
It is impossible to determine the amount of selenium actually necessary 
for decolorization. ‘The average amount used in the batch is less than one 
part in 80,000 parts of finished glass and as some of this is lost by volatiliza- 
tion or oxidation, it is quite impossible to find by Se oe the amount of 
selenium remaining in the finished glass. 

A few manufacturers do not use arsenic and the amount of selenium 
required for their batch is unusually small. I know of one factory where 
raw materials of low iron content are used, that requires but .125 ounces 
of selenium combined as a selenite, to decolorize a thousand pounds of 
sand. Another factory not using arsenic, but using the element, requires 
but .25 ounces of selenium for a thousand pounds of sand. Where the 
average amount of arsenic is used, two pounds to the thousand of sand, 
the amount of selenium required to the batch is about .4 of an ounce. 
Where a selenite is used, even a smaller quantity is required. It can be 
seen from the above facts, that very little selenium is required for de- 
colorization, and if any unusual amount of it is lost through furnace condi- 
tions, it would seriously affect the color. 

As to the properties of selenium, it melts at 217°C, it burns in the air 
with a bluish red flame, forming selenium dioxide, and boils at 690°C. 
From these properties it would be expected that some of the selenium 
introduced in the furnace is lost by volatilization, and in the case of a tank 
operating under oxidizing conditions, some of the selenium may combine 
with oxygen and the selenium dioxide carried out with the stack 
gases. 

Let us consider for the time, ruby glass, where a much larger amount of 
selenium is used. Ruby batches made in pots require much less selenium 
than those made in day tanks. In the latter case, I am informed that 
everything depends upon the flame—a certain batch may give a good glass 
one day, and the next melt may be unfit for use. The fumes of selenium 
can be seen escaping from these tanks. If, where larger amounts of 
selenium are used, the operation of the furnace is so important, it 
certainly has its influence in a lesser degree where spall quantities are 
employed. 

It has been my experience that the hotter the cans is run, the less 
selenium is required for decolorization. This may be explained by the 
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fact that where high temperatures are obtained, the furnace is being op- 
erated efficiently and a neutral condition is maintained within the furnace. 

Unquestionably tank conditions affect selenium decolorization. Con- 
stant temperatures and uniform furnace conditions must be maintained 
in order to get the best results. 


WASHINGTON, Pa. 


DISCUSSION ON “STUDIES OF THE THERMAL CONDUCTIVI- 
TIES OF SOME REFRACTORY MATERIALS”! 


J. Sports McDowEL.: In this paper, the mean conductivity between 
650° and 1250°C is given as follows: 


sselbtos Usa \a Gente Deion bat a Ea - 0.00099 
First quality fire-clay brick.... 0.00169 


The conductivity of silica brick therefore appears to be about 58% 
that of fire-clay brick. 

O. T. Green? found the conductivity of silica brick to be about 80% 
that of fire brick. Other investigators, including Boyd Dudley? and 
Goerens and Gillis,‘ report it to be 15 to 25% higher than that of fire brick. 

In this connection, it is well to refer to the fact pointed out by W. A. 
Hull’ that the conductivity of the refractory is only one of several factors 
working in series which determine the amount of heat flowing through a 
wall. Other factors are the ‘‘diffusivity,”’ the effects of joints and surface 
resistance, of the luminosity of the flame, draft conditions, whether 
positive or negative, absorption by the refractories of material from the 
gases, and glazing or vitrification of the hot surface of the brick. 

In furnace practice it is known that more heat will pass through a silica 
wall than through one of fire-clay brick of equal thickness. ‘The use of 
silica brick in by-product coke ovens has shortened the coking time. Ina 
paper by F. A. J. Fitzgerald,® some interesting figures are given. Furnaces 
were constructed of hollow cubes with external sides of 230 mm. and walls 
60 mm. thick. ‘The furnaces were supported on knife edges so that all 
sides were exposed to the air, and were heated by nichrome resistance 


1 Jour. Amer. Ceram. Soc., 7 {1], 19(1924). 

2“°The Thermal Conductivity of Refractory Materials at High Tenieeratdres® 
Trans. Cer. Soc. (Brit.), 21, 394(1921-—22). 

“3 Trans. Am. eto Chan. SOL... 21 co0lOL): 

4 Ferrum, 12, 1, 17(1914). 

5W. A. Hull, ‘“Thermal Conductivity of Refractories,’ Chem. Met. Eng., 27, 538 
(1922). 

6 Trans, Amer. Electro-Chem. Soc., 22, 110(1912). 
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wires. The following figures represent the amount of energy required to 
maintain constant temperature conditions within the furnace. 


Watts lost through walls, temperature °C 


500° 700° 800° 
Fire brick 475 w. 770 w. 930 w. 
Silica brick 565 920 1100 
Magnesia brick 860 

; Ratios: Heat lost, temperatures °C 

500° 700° 800° 
Fire brick 1.00 1.00 1.00 
Silica brick 1.19 1.19 1.18 
Magnesia brick 1.81 i ede ee 


Another way of comparing these results is as follows: 
With a power input of 860 watts, the following temperatures could be 
maintained in the furnace: 


Magtiesia Lining. > ..ku. oo. 500°C 
Silica brick lining, about..... 670°C 
Fire brick: abouts. -c2-..0nee top. & 


DEFINITION OF THE TERM CERAMICS AND PROPOSAL OF 
INTERNATIONAL STANDARDS 


RupoLF Barta (Dr. Ing.):! The Czechoslovak Ceramic Society sent its delegates 
to the International Congress for Applied Chemistry in Copenhagen, Denmark. I 
shall mention the point of view which we have in respect to the treating of the Ceramic 
Division: 


1. Name ‘“Ceramic’’ 


The Czechoslovak ceramists are well informed of the suggestion of the commission 
of the AMERICAN CERAMIC SOCIETY that the name ‘‘Ceramic’’ may be used also in 
other branches than clay working. 

This proposal follows the aim of simplifying the denomination for relative branches 
of industry. This proposal has however met with certain difficulties: 

(1) The way of production in cement, lime, glass and enamel branches rather 
differs from that of clay working. 

(2) The denominations of cement, lime, glass, enamel, etc., are in general use, and 
by them are directed the international contracts, railway-tariffs, custom-tariffs, statis- 
tics, etc. ; ; 

(3) The introducing of the American proposal would cause changes in the in- 
ternational relations correspondence and record. It may even cause chaos, and a cer- 
tain chaos in business connections. 

If there is the endeavor to introduce a common denomination for the branches of 
clay working, cement, lime, glass, enamel, etc., then according to our opinion it would 
be better to choose quite a new denomination. After the proposal of Prof. Dr. Ing. 
O. Kallauner, it would be for instance “‘silicates and the respective branches,’’ or abbrevi- 
ated “‘silicates’—as it is already in use in Czechoslovakia. Perhaps another more suit- 
able denomination will be found. 


1 General Secretary of the Czechoslovak Ceramic Society. 
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2. Nomenclature 


The Czechoslovak Ceramic Society welcomes the proposal that in all countries 
commissions be appointed for standardizing ceramic nomenclature. These commissions 
should be in connection with the international one, in order to effect unity. 


3. Designations of Types and Specifications 


Czechoslovak Ceramic ‘Society consents in principle that the types of ceramic 
raw materials may be fixed. It wiil have a considerable importance in furthering scien- 
tific research. 

For the international types the Czechoslovaks recommend of their raw materials 
the china-clay of Sedlice (Zettlizer kaolin) and blue clay of Vildstajn (Wildsteiner 
Blauton). Both are of equal quality, well known in the world, and a whole series of 
scientific experiments was made with them. 

Besides we beg to recommend that types of local importance be fixed in every re- 
spective country. 


4. Technological Works 


Messrs. Le Chatelier and Lapsa have proposed to compile a certain: number of 
works on ceramic technology. This in Czechoslovakia is not considered as pressing. 
We beg to draw your attention to some works done in the United States. 

For instance, works on chemical analysis of silicates could scarcely be made better 
than those of Hillebrand, etc. 


5. Proposals of Czechoslovak Ceramic Society 


To the international conference in Copenhagen the Czechoslovak Ceramic Society 
has sent these four proposals: 

(a) Make the comparative experiments between the tests in laboratories and tests 
in practice. 

It is known that the tests on specimens formed in laboratories give different results 
from tests executed by the same methods on the same raw materials in practice. 

Such comparative tests have already been introduced by the Czechoslovak Ceramic 
Society. The head-man of these investigations is Prof. Dr. Ing. O. Kallauner. 

(b) It would be advisable to make the international unification of ceramic testing. 

(c) The elaborating of an International Ceramic Chart would be of significance. 
It should contain the chief deposits of ceramic raw materials and the chief factories. 
A list with explanations should accompany. 

(d) By noting of the ceramic formulae it is recommended to state not only the 
chemical and rational composition, but also the analysis of grain size, etc. These 
would make the descriptions of one meaning. 

Dr. E. W. WasHBURN:! I have read the recommendations of Dr. Barta. I believe 
his suggestions and comments, under Nos. 2, 3, 4 and 5, are excellent and well taken. 

With regard to No. 1: His principal objection to the definition of the term “Ceramic’’ 
is based upon the difficulty which would be caused in business relations. This objec- 
tion was brought up and thoroughly discussed at the meeting of the Committee of the 
International Union which passed upon the question and because of this difficulty the 
Committee voted to approve the definition for scientific and technical purposes only, 
not for business or trade purposes. With this limitation on the definition the objections 
of Dr. Barta no longer hold. 


1 Recd. July 21, 1914. 
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REFRACTORIES QUESTION BOX 


E. E. Avars, EDITor 


Questions 


1. - Does the grinding (coarse or fine) have suede to do with the resistance 
of a fire clay to spalling? ~ 

2. What difference is there between the properties of a soft ean machine made 
and a hand-made brick? 

3. Can an iron-free clay brick be made for blast furnace service? 

4. Will results in service justify the expenditure and added cost necessary in 
order to make fire-brick mixes from definite percentages of definitely sized clay grains? 

5. What effect do soluble salts (such as show on red burning clays as scum) have 
on the refractoriness of fire brick? Are the silicates formed with such salts in burning 
of low refractoriness? 

6. What effect do sand and air inclusions (commonly called sand cracks or molding 
cracks) incident to hand molding, have on the service of hand-made fire brick? 

7. What is the cause of rapid failure of fire brick in the checker work baffles 
of oil-fired boilers, subjected to a temperature of 2300°F but against which the oil 
flame does not impinge? The failure consists of premature vitrification and carbon- 
izing with subsequent fusion. Is this a result of subjecting the brick to a reducing 
atmosphere? 

8. What is the reason for the more rapid failure at a lower temperature of fire 
brick subjected to reducing atmosphere than will obtain with the same brick under 
oxidizing conditions? 

9. What is the relative Sealine tenecney, of fire brick under reducing and Pomidiguae 
conditions, respectively? . 

10. At what temperature does fire clay break down into sillimanite and quartz? 
Are the crystals thus formed actual sillimanite or are they the newly discovered panera 
3A1,03-2Si02? 

11. What properties should a clay brick possess to give good service in rotary 
cement kilns? 

12. What properties should a clay brick possess to give good service in vertical 
shaft lime kilns? 

' 18. How can the water content for wet pan charges be gaged? 

14. What simple laboratory tests can be used to keep the quality of refractories 

up to standard? 


Question 


How can the water content for wet pan charges be gaged? 


Discussion 


The following extract is taken from a paper, ‘‘How Good Silica Brick 
are Made,” published in Brick and Clay Record, October 16th (1923). 

“European silica brick manufacturers have realized the importance of 
standard grinding practices and much has been done to develop methods 
of scientific control. The grinding is usually done in medium sized wet 
pans driven by individual motors. ‘The motors are severally connected 
with recording ammeters which have charts in plain view of the pan oper- 


1 See note, Bull. Amer. Ceram. Soc., 3 [7], 258(1924). 
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ator at all times. By experimental runs the desired size of grain, quantity 
of water and length of run was determined. ‘The ammeter record charted 
the course of each grind and a standard chart was adopted for daily use. 
This method insures uniform grinding and tempering results. In one case 
the first five minutes of the cycle is consumed in dry grinding,.... The 
reduction in amperage is very noticeable when water is added and when 
the recorder pen recedes to a certain specified point the water is turned off. 
The grind then continues about fifteen minutes until at a predetermined 
point in the cycle the pan is emptied and a new dry batch of material added. 
Very accurate results should be obtained with this method. By referring 
to the ammeter chart one may note the relative power consumption of an 
empty pan and of both the wet and dry grinds.” 

It‘appears that the method described for silica brick can be easily adapted 
to the tempering of fire clays, although another means of indicating the 
power consumption of Minutes 
the individual pan a v a ae S 


ee ee he WIT Ve 
line shaft drives. 2 et 
a A < ischarged 
& Batch! — 
ae Ral Addition of Water Denis 
“e/a a 


could be developed by 
a good instrument 
maker. 

This method auto- Fic. 1.—Ammeter chart used in European works to pro- 
matically takes care vide uniform grinding and wet pan tempering of silica brick 
of the variations in mixtures. A 20-minute cycle is used which was determined 
the moisture content PY experiment to give the results required. Can be adapted 
to wet pan tempering of fire clay mixtures. 







of clay from the stor- 
age pile or mine, a problem which has precluded the possibility of ob- 
taining uniform results by weighing the charge and the water to be 
added. 

It has been established that concrete mixtures should contain just enough 
water to wet the material through thoroughly, and tests have been 
developed to check the consistency of the mass. ‘The ‘‘Slump Test’ as 
applied to concrete consists in filling a conical cylinder with the mixture 
and striking the excess material from the bottom of the inverted cylinder. 
Placing the cone on a board the metal shell is removed and set down 
beside the test piece. By placing a rule across the top of the mold and 
measuring down to the top of the test piece the amount of settle is deter- 
mined, and this indicates whether or not the mixture has the proper 
amount of water in it. 

A similar test might be: Heveloned for testing the consistency of clay from 
the wet pan. However the fact that clay is plastic and not liable to settle 
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enough to form a basis of judgment it would be necessary to use some sort 
of apparatus to exert pressure on the test piece. 

The Vicat needle may suggest a possible test. 

However the use of such tests as this takes more or less time and prob- 
ably would not operate within fine enough limits to be of as much value 
as the recording indicator as used in EKurope.—ED. 


Question 


What simple laboratory tests can be used to keep the quality of refractories up to 
standard? 


Discussion 


The simplest test and one which has a direct bearing on size of grain, 
water content and molding methods, as well as temperature and speed 
of drying, is the green brick modulus of rupture. The green brick modulus 
may be correlated with the burned brick modulus of rupture and other 
tests. Results recorded on daily tests which do not fall between certain 
well defined limits are known to have been taken on a product below 
standard. as . 

Assuming that the chemical analyses of the various clays entering the 
brick mixture are correct and the proportions properly taken, one test 
which indicates the uniformity or lack of uniformity of the manufacturing 
treatment should be sufficient check on the quality of the product. The 
test should be taken at various specified intervals during the day. 

The test suggested will also indicate variations in the proportions of 
clays in the mixture. For a more complete discussion refer to Question 
Box department for May and July “Laboratory Control in the Manu- 
facture of Refractories,” Bull. Amer. Ceram. Soc., 3 [5], 162-168(1924), 
and 3 [7], 259-261(1924).—Ep. 

With further reference to the discussion of the failure of fire brick 
checkers in oil-fired boiler furnaces which appeared in the August number 
Question Box, R. F. Ferguson of Bolivar, Pa., formerly with the Refractories 
Industrial Fellowship at Mellon Institute, has submitted the following 
information, which has at his request been written up by the editor. 
Conclusions drawn are by the editor. ‘The study of refractories failures 
in oil-fired boilers has included analyses of the slags formed, to provide 
a basis for the solution of the problem. In such investigations the slags 
have invariably been found to contain high percentages of titania varying 
from 6 to 10 per cent. ‘This is much in excess of the usual percentages 
found in fire brick, which seldom if ever exceed 2 per cent titania. Some 
samples examined also contained small percentages of vanadium in addi- 
tion to the titania. Several check determinations were made in the labo- 
ratory before the analyses were accepted as the high titania content and 
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especially the presence of vanadium had not been reported in any previous 
investigation which had come to the notice of the chemist, or the client. 

The source of the slag samples cannot be identified at this time and 
the condition of the refractories from which the slags were collected was 
not recorded at the time of analysis. ‘The analyses of brick used were 
furnished as a part of the working data and for comparison with the slag 
analyses results. Samples of slag submitted were taken from different 
parts of the country and while the oils in use were not specified and no 
analyses furnished it seems fair to assume that several representative 
grades of oil from the various fields were used. 

In this connection there has come to the editor’s attention a report of 
some recent work by the Northern States Power Company, ‘“The Effect 
of Coal Ash on Refractories” by J. J. Brennan.! It appears that fuel 
oil residue should bear a close relation to coal ash, and in the absence of 
any exact analyses of fuel oil residues the following discussion assumes 
that the compounds present are essentially the same as are found in coal 
ash. 

The Northern States Power Company studied the effect of ash from nine 
different coals on fire brick. ‘Test cones were made using 70% of 60- 
mesh ground fire brick and 30% of 60-mesh coal ash. Nine coals commonly 
used in power house work and 42 different brick were examined. Analyses 
of representative brick were made, and the complete analysis of each coal 
ash determined. Test cone mixtures for each brick were made with each 
of the nine coal ash samples. Careful fusion tests were run off and the 
results plotted. The information presented is very interesting. 

A review of the coal ash analyses shows the following variations: 
Silica 38.70% to 55.01%; Alumina 21.76% to 30.75%; Titania and iron 
(reported together) 6.07% to 23.14% (five analyses showed 6.00 to 10.00% 
titania and iron, while the remaining four showed 15.67% to 23.14%); 
Lime 1.15% to 11.47%, the average being 6.04%; Magnesia 0.90% to 
2.59%; Sulfur trioxide 0.57% to 7.06% the average being 3.71%; alkalies 
1.08% to 3.48% (8 samples undetermined). | 

Fire brick analyses on 14 samples showed a silica content varying from 
25.65% to 61.58%, alumina content from 34.60% to 70.51%, titania and 
iron from 0.32 to 5.70 (the average being 2.03%). More complete 
analysis of eight samples showed variations of lime from 0.33 to 0.61%, 
magnesia 0.26% to 2.91%, alkalies 0.45% to 1.55%. 

After a hasty study of the charts on which the results with each set of 
cones were plotted the following conclusions are drawn by the Editor. 
First: That the coal ash containing high percentages of titania and iron 
were most destructive to fire brick. Second: That fire brick containing 


1 Published in June, 1924 issue of Combustion, Combustion Publishing Corporation, 
43 Broad Street, New York. 
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high titania and iron were more readily attacked by the coal ash. Third: 
That fire brick having a high silica content are most susceptible to attack 
by the coal ash than those brick having an alumina content of 45 per cent 
or more. Fourth: That there are some inconsistant results which occur 
when the magnesia and lime contents of both brick and ash are high. In 
this case low fusion points were obtained where the high dace and lime 
of both substances - crossed. 

» The brick showing the highest resistance to the effect of the ide in all 
cases has the following analysis;. silica 25.65, alumina 70:51, titania and 
iron 1.90, lime .61, magnesia .49, alkalies .84, and this ao has pee 
adopted as a standard lining. 

odes author of the article cited above stated thee the problem was not 
one ‘‘in which chemical quantities can be assumed, and no attempt is made 
to impose a theory to indicate, from a purely chemical standpoint, the 
effect of coal ash of fire brick.’’ In his summary he states that ‘‘the actual 
performance of a number of brick tested has been observed during the 
past two years and in a majority of cases the actual life of furnace Ee 
follows very closely the indications given in the chart.’ 2 

However the data presented would permit of more careful study. The 
same procedure may be extended to fuel oil residues where without doubt 
much the same results will be encountered. The Northern States Power 
Company used this method to select the best brick for their purpose but 
there is a great deal of information in the results which has not been inter- 
preted, and it may be the foundation for which the industry has been look- 
ing, on which to build a perfect boiler refractory.—ED. 


Question 
What is the fusion point and specific gravity of tridymite? Of cristobalite? — 


5 Tridymite Cristobalite 
Fusion point 1670°C (Searle) 1625°C (Searle) 
© Op. Gs: Artificial tridymite, Artificial cristobalite, 
2.27 (Fenner) 2.333 (Fenner) 
Natural tridymite, Natural cristobalite, 
2.28 (Mallard) . 2.84 (Mallard) 


2.32, (Searle) 


ACTIVITIES OF THE SOCIETY 
NEW MEMBERS RECEIVED FROM JULY 15 TO AUGUST 15 


PERSONAL 


Bramhall, Riley, Holmesfield, oe England, Works Manager, Moor Edge 
Silica Brick Works. 

Carrie, G. M., Magnesite- Prov. Quebec, Canada, General Manager Scottish Canadian 
Magieaite Cos Ltdé 

Corman, Julian, 1808 Walnut St., Murphysboro, Ill., Ceramist, Isco Bautz Silica Co. 

Frazier, John Earl, Clarion, Pa., Chemical Engineer, Berney Bond Glass Co. 

Lé Heron, Revin (Ardennes), Director, Des Etablissements Porcher. 

Lukens, Glenn, 502 E. Chapman St., Fullerton, Cal., Instructor. 

Lyons, Sanford C., Bennington, Vermont, President, Vermont Kaolin Corp. 

Simpson, Harold E., 87 Tibet Road, Columbus, Ohio, Student. 

Weaver, Eduard E., 151 Alabama Ave., Providence, R. I. 


Membership Workers’ Record | 


Personal 
Howells Frechette - i 
William Hugill 1 
_ C. W. Parmelee il 
John Sawyer 1 
Office 5 
Total 


THE SUMMER MEETING 


Fred B. on: general chairman of the 1924 Summer Meeting Committeew rites 
that the California members are looking forward to October 6 and 7 with great anticipa- 
tion. .-They are doing more; they are making sure that the realization will equal the 
most exaggerated anticipations. 

Two days’ program of technical papers and plant visits followed by directed plant 
tours as those in attendance will choose are on the schedule of events. 

Round trip tickets at excursion rates will be available. Ask your local railway 
agent for routes and rates with Hotel Biltmore, Los Angeles, Calif., October 6 and 7 
as your objective. 


RESEARCH COMMITTEE MEETING—ENAMEL DIVISION 


(American Ceramic Society, Held at Hotel LaSalle, Chicago, Illinois, on 
July 7, 1924) 


PRESENT—MEMBERS OF CORES By INVITATION: 
M. E. Manson, P. H. Bates, 
Rundle Mfg. Co. Bureau of Standards. 
W. G. Lindemann, C. M. Pearson, 


Lindemann & Hoverson Co. Pickands Brown & Co. 
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i. PB. Poste; J. A. DeCelle, 

Pfaudler Co., Elyria Division. Chicago Hardware Foundry Co. 
lL. G. Wassman, R. C. Boyd, 

Wolff Manufacturing Co. Chicago Hardware Foundry Co. 
Homer F. Staley, Chairman, R. R. Danielson, 

Metal & Thermit Corporation. Lindemann & Hoverson Co. 


Presiding Officer: R. R. Danielson, Chairman of Enamel Division. 


The Chairman of the Committee gave a brief résumé of the chief research work to 
be undertaken this year. This is an investigation of the relations between the compo- 
sition and structure of cast irons and their enameling properties. The Bureau of Stand- 
ards has consented to do a large amount of research work on this problem with the ad- 
vice and codperation of the Enamel Division. The Metallurgical, Ceramic and Chem- 
ical Divisions of the Bureau will take part in the investigation. 

After some discussion, it was decided that the first series of experiments should 
deal solely with the relations of structure in cast iron as effected by the percentage of 
scrap used in producing it and by the number of times the iron has been remelted, when 
the chemical composition is kept uniform. Other phases of the subject will be taken up 
later. 

The following tentative program, subject to modification by the Bureau of Stand- 
ards, was approved. 


Cupola Melts 


Series 1.—To find the effect of varying percentages of scrap in melts. 
Melt 1.—100% Pig Iron. Part of this to be used in the following melts 


as scrap. 
Melt 2.—20% Scrap Melt 5.— 60% Scrap 
Melt 3.—40% Scrap Melt 6.— 70% Scrap 
Melt 4.—50% Scrap Melt 7.—100% Scrap 


Series 2.—To determine the effect of repeated meltings on structure of iron. A 
certain amount of pig iron will be melted and test samples made. ‘The remainder, with 
the addition of only enough raw pig iron to bring the composition back to that of the 
original mixture, will then be remelted in the same manner five or six times unless the 
iron becomes unworkable in a fewer number of melts. 

Series 3.—Will be the same as Series 2 but with the use of soda compounds in the 
ladle to keep down as much as possible the gradual increase in sulfur due to remelting. 


Composition Desired in all Castings: 
Silicon 2.25 plus or minus 0.10 
Sulfur 0.10 plus or minus 0.02 
Phosphorous 0.65 plus or minus 0.05 
Manganese 0.50 plus or minus 0.05 


Coke.—Solvay coke containing 0.50-0.60 sulphur, ash 7-8%. 
Cupola Practice.—To be kept as uniform as possible. 21/2% of high calcium lime- 
stone is to be used as flux. 


Molding of Castings 


Castings.—3” X 6” X 3/1”. Cast four on a gate with the use of a spoon gate. 
Albany No. 1 sand to be used. No facing to be used. At least 50 castings to be made 
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from each melt. The method of molding and the pouring temperatures are to be kept 
as uniform as possible and the castings are to be allowed to cool in the mold until black. 

Test Bars.—Standard foundry test bars are to be poured from each melt and sub- 
jected to the usual test for the determination of the mechanical properties of the iron. 


Study of Castings 


The Bureau of Standards will make complete metallographic and chemical studies, 
including determination of gas content, of representative castings from each heat. 
The results of these studies will be coérdinated with similar studies of castings from the 
same heats after enameling and with the results of the enameling tests. 


Enameling Tests 


- Enameling tests will be made in the Ceramic Division of the Bureau of Standards 
and also in the following plants: 


MEpDIUM TEMPERATURE—Dry Coat Low TEMPERATURE—Dry Coat 
Wolff Manufacturing Co. Chicago Hardware Foundry Co. 
Direction of L. G. Wassman Direction of J. A. DeCelle 
Rundle Manufacturing Co. HicH TEMPERATURE—DrRy Coat 
Direction of M. E. Manson Pfaudler Company—Elyria Division 


Direction of E. P. Poste 
Wer Coat ENAMELING WITH USE OF 


GROUND CoaT Wet Coat Cast IRoN witTHOoUT USE OF 
Lindemann & Hoverson Co. GrounpD Coat 
Direction of R. R. Danielson Porcelain Enamel & Mfg. Company 


Direction of Karl Turk 


All samples are to be cleaned by sand blasting just before enameling, are not to be 
annealed, are to be enameled on the drag side of the casting and are to be returned to 
the Bureau of Standards with detailed descriptions of methods employed in enameling. 
In all cases, commercial enamels are to be employed but the composition of the enamels 
used will not be divulged. 

The Chairman of the Committee will visit the Bureau of Standards in the near 
future to discuss the details of this program and will advise the Committee members 
if there is any material modification to be made. 

Yours very truly, 
HoMER F. STaLey, Chairman, 


Committee on Research, Enamel Division, AMERICAN CERAMIC SOCIETY. | 


REPRESENTATIVE ON DIVISION OF CHEMISTRY AND 
CHEMICAL TECHNOLOGY NATIONAL RESEARCH COUNCIL 
Dr. Wm. M. Clark, Chairman of the Research Committee of the SocrEty has been 


appointed representative of the Society for a term of two years on the Chemical Di- 
vision of the National Research Council. 
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ARTHUR FREDERICK GREAVES-WALKER 


Director, Department of Ceramic Engineering 
North Carolina State College, 
Raleigh, N. C. | 


A department of ceramic engineering at North Carolina State College was author- 
ized last year by the legislature and funds provided for equipment of an instructional 
staff. There is the assured financial support necessary to permit the department de- 
veloping to the maximum facilities and service. 

Mr. Greaves-Walker, after several months of 
negotiations, has been prevailed upon to direct this 
new educational department. He will also retain 
his interests with Stevens, Incorporated. 

Mr. Greaves-Walker has an international repu- 
tation as a ceramist through his publications. He 
has proven his ability to manage and to solve pro- 
duction problems. His personality and progressive- 
ness insures for him a place in the front rank as an 
educator and investigator. North Carolina State 
College is fortunate in having secured Mr. Greaves- 
Walker to direct the affairs of this new department. 
For a personal sketch of Mr. Greaves-Walker see 
Jour. Amer. Ceram. Soc., 6 [1], 44(1923). 





H. G. SCHURECHT LEAVES MELLON INSTITUTE 


H. G. Schurecht, Senior Incumbent of the Multiple Industrial Fellowship sus- 
tained in Mellon Institute of Industrial Research by the Clay Products Association 
and the Eastern Clay Products Association, has resigned to accept the directorship of 
the research laboratory of the National Terra Cotta Society. While Mr. Schurecht 
assumed his new duties on September 1, it is understood that the selection of his 
successor has not been made by Mellon Institute. 


NECROLOGY 
Max F. Abbé 


Announcement has been received of the death of Max F. Abbé, Chairman of the 
Board of Directors of the Abbé Engineering Company, on July 3, 1924. The Abbé 
Engineering Company has a corporation membership in this SocIETY. 


T. Wilfred Owen 


T. Wilfred Owen, also a member of the Society met death recently by drowning. 
Mr. Owen was Ceramic Engineer for the Queen’s Run Refractories Co., Inc., at their 
Lock Haven, Pa., plant. 


ACTIVITIES OF THE SOCIETY 307 


BIBLIOGRAPHIES ON REFRACTORIES 


The Refractories Division of the Socrgery has ready for distribution a Bibliography 
of Magnesite Refractories. It has a Bibliography of Silica Refractories in the press. 
Several hundred references and abstracts are in manuscript form for a Bibliography on 
Clay Refractories. Bibliographies of other types of refractories will be compiled. 

The Bibliography on Magnesite Refractories may be had by sending 10 cents post- 
age to office of the SociETy’s General Secretary, Lord Hall, O. S. U., Columbus, Ohio. 


THE GEOLOGICAL SURVEY COMMITTEE 


The Geological Survey committee is preparing for early distribution (1) a directory 
of dealers of ceramic materials and (2) a bibliography on clays. The Committee will 
welcome suggestions and information. Address Dr. S. L. Galpin, Iowa State Uni- 
versity, Ames, Iowa. 


FELDSPAR INVESTIGATION 


The Bureau of Standards with some of the universities and industrial laboratories 
collaborating will investigate the properties and constancy of the feldspars. This is 
being done at the suggestion of and in codperation with the AMERICAN CERAMIC SOCIETY. 

There is “malice toward none and charity toward all” in this investigation. With 
eye simply on the best welfare of all, the White Wares Division of the SociETy has made 
honest effort to get to the facts regarding the availability and quality of domestic feld- 
spar. The facts ‘‘must out.’’ In no other wise will the ceramic manufacturers be able 
to produce the best ware possible and in no other wise will the feldspar producer know 
the use to which his products is best fitted. An illuminating lamp to the feet of both 
producer and consumer is the only purpose of these investigations. 

The scheme and scope of investigation which is now being undertaken is set forth 
in the communication from Dr. George K. Burgess, Director of the Bureau of Standards. 
This is but one portion of the investigations to be undertaken. It is the most logical 
“next step.”’ A cursory review of the milling practices has already been made and 
reported. This will be followed by a survey of the feldspar resources with chemical, 
physical, microscopic and service studies of field samples illustrative of the extent and 
uniformity of deposits. 

Full and frank codperation in these investigations will be given by all who are 
willing to do business on the basis of “the truth, the whole truth and nothing but the 
truth:”* 

Enclosed you will find a brief outline of an investigation on feldspar which it is 
proposed to conduct at this Bureau. The investigation is to be codperative with the 
AMERICAN CERAMIC SocriEty and, as the outline indicates, is divided into two major 
parts. 

The first is to be codperative with other institutions and comprises tests suggested 
by the Whiteware Division of the Ceramic SoclETy. It is believed to be very desirable: 
to determine the factor of experimental error in the determination of softening points, 

and chemical and screen analyses, by comparing data on the same samples from at least 
five separate sources. In addition, the Bureau will determine the actual fusion points 
(expressed in °C) and conduct an “air analysis’ on all feldspars submitted. 

The second part comprises tests which will be conducted solely at the Bureau and 

will be comparable with previous Bureau investigations of ball clay, whiting, and flint.. 
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It has been suggested by Mr. R. V. Miller (Knowles, Taylor & Knowles Co.), as 
the representative of the AMERICAN CERAMIC SOCIETY, that we obtain from you a 
sample of each of the following feldspars: (Feldspars listed.) 

The Bureau and the Society will greatly appreciate your codperation in this 
matter. It is requested that you forward not less than a 100-pound sample of each of 
these feldspars, prepaid, to the Bureau of Standards, Washington, D. C., attention 
IX-I-F. 

Respectfully, 
(Signed) GEORGE K. Burcsss, Director. 


FELDSPAR INVESTIGATION, BUREAU OF STANDARDS 


Part I. Suggested by White Ware Division. 
Softening point in cones (codperative). 
Fusion point (°C). 
Chemical analysis (codperative). 
1. K,O—-Na,O-CaO.MgO. 
2. SiO,.Al,03 ratio. 
D. Screen analysis (codperative). 
Part II. Suggested by Bureau. 
A. Viscosity during softening range. 
B. Effect on body. 
1. Burning range in cones and °C. 
2. Porosity. 
o> SCOLor: 
4. Strength. 
a Impact. 
b Chipping. 
c¢ Quenching. 
C. Petrographic examination. 


Ch ae oe 


SUGGESTED COG6PERATING INSTITUTIONS 


Rutgers College New Brunswick, N. J. 
New York State School of Clay-Working and Ceramics Alfred, N. Y. 

Ohio State University Columbus, Ohio. 
University of Illinois Urbana, Il. 

General Electric Co. Schenectady, N. Y. 
Onondaga Pottery Co. Syracuse, N. Y. 
Western Electric Co. Chicago, Il. 


INVITATION EXTENDED BY A.A.A\S. 


Since the AMERICAN CERAMIC SOCIETY has become affiliated with the American 
Association for the Advancement of Science, all the members of the SocrETy who are 
not already enrolled in the A.A.A.S. have the privilege of joining the Association with- 
out paying the usual five-dollar entrance fee. This privilege will remain open for one 
full year from October 1 next. We are sure that many of the members of the SocrEtTy 
will be glad to take advantage of the privilege and will become good supporters of the 
broad aims of the Association. Of course the A.A.A.S. needs the support of all who are 
interested in the general advancement of science and education and in the codperation 
of the numerous sciences toward the improvement of science, education, and knowledge 
in general. 
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We wish to call the attention of the members of the AMERICAN CERAMIC SOCIETY 
to the nature and work of the A.A.A.S. and to the existence of the special privilege men- 
tioned above. After the year above defined is completed the privilege will be restricted 
to new members of the Society, who will have the privilege till one year after the next 
October first following their election to the SociETy. 


NOTES AND NEWS 
BUREAU OF MINES NOTES 


Silica Investigations 


In the course of a general study of the technology of silica, being conducted by the 
Department of the Interior through the Bureau of Mines, observations have been made 
recently in the glass-sand and ganister districts of Mapleton and Mt. Union, Pa., and 
Berkeley Springs, W. Va. Methods of quarrying and mining were studied, including the 
use of explosives. Although the workings are all open cuts in the glass-sand quarries, 
loading of ore is done almost entirely by hand. In only a few instances are steam shovels 
used. 

Washing or milling plants for glass-sand are very much standardized in the two dis- 
tricts, with the exception of methods of handling the wet, washed sand. These varied 
from hand feeding of bucket elevators to overhead traveling cranes with clam-shell 
bucket. The output of the two districts is almost the same, as far as quality is con- 
cerned, as they are mining the same bed of sandstone and using similar methods. One 
pulverizing plant at Berkeley Springs was visited where the washed sand is ground in 
tube mills. The product is used almost entirely in the ceramic industry. In all, nine 
plants were visited in the two districts. 

Additional samples of silica were collected and a study begun of the difference in 
finished product between material ground in batch type and continuous mills. In 
connection with this, determination of grain size of finished products was made on several 
samples. Screen analysis and microscopic examination were made on samples of glass 
sand collected. 


The Milling of Garnet 


Gravity separation of abrasive garnet from hornblende, minerals which are in- 
timately associated in the New York deposits, presents difficulties owing to the small 
difference in the specific gravity. It is believed that a detailed study of milling methods 
would not only be of assistance to garnet producers, but the data obtained from such a 
study would be useful in its application to problems in the milling of other cores and 
minerals. Sucha study will be undertaken by the Department of the Interior, the work 
being assigned to the New Brunswick, N. J. and Rolla, Mo. experiment stations of the 
Bureau of Mines. : 


Refractory Service Survey at Boiler Plants 


R. A. Sherman, Department of the Interior engineer, is making observations in the 
vicinity of New York City, in the course of a survey of refractory service in boiler-fur- 
nace plants being made by the Bureau of Mines. Observations were recently made at 
Providence and Pawtucket, R. I., and near Boston, Mass. This survey gives promise 
of definite results in promoting the interest of power-plant engineers in refractory prob- 
lems and in the obtaining of codperation of research organizations in solving these 
problems. 
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Removal of Sulphur from Ceramic Wares 


Under a general investigation into the oxidation of ceramic wares during firing, 
being conducted by the Interior Department at the Columbus, Ohio, experiment sta- 
tion of the Bureau of Mines, a study has been undertaken on a semi-commercial scale 
to test methods that have been developed in a laboratory way for the more rapid re- 
moval of sulphur from ceramic wares during firing. 

Several shales and fire clays have been chemically and microscopically tested for 
suitability in the work and a procedure has been worked out for a series of semi-com- 
mercial burns. A ton of a North Columbus shale which is particularly difficult to oxi- 
dize has been obtained and a number of standard bricks made up. ‘They will be fired 
in lots of fifty each. Preparations are complete for making the required measurements 
during the firing and of so controlling and varying the temperature and atmosphere as 
to get the results desired. 

It is planned to fire the kiln in forty-eight hours on a compressed schedule adopted 
from a commercial kiln recently tested. The first few burns will be for the purpose of 
developing a technique. 


Alum from Clay 


What is believed to be a much-needed simple, cheap method for the manufacture. 
of pure alum and aluminum salts from impure clays has been devised by Department 
of the Interior investigators attached to the Pacific Experiment Station of the Bureau 
of Mines at Berkeley, California. The process, when perfected, should replace present 
methods in which pure salts cost about twice as much as impure salts. 

Large scale tests on the preparation of aluminum sulfate have been completed by the 
Bureau of Mines. In these tests, using a unit charge of one ton, the results confirm 
the conclusions drawn from 100-pound runs previously made, in that it is practicable 
by a preliminary treatment with acid to remove the iron to a mere trace and most of the 
potash. This leaves an iron-free residue which can be worked up into aluminum sulfate. 
Alunite consists of aluminum and potassium sulfates, with iron and other minerals 
present as impurities. Removal of the iron has been the most difficult problem. Ex- 
periments are being continued with the object of determining the best conditions of 
temperature, pressure, and other factors for maximum efficiency of the process. 


Mineral Fillers 


A study of the size and character of grains of non-metallic mineral fillers has been 
completed by the Department of the Interior at the Southern Experiment Station of. 
the Bureau of Mines, Birmingham-Tuscaloosa, Alabama. Mineral fillers are those 
non-metallic minerals that, after being pulverized, are used in the preparation of various 
manufactured articles. Kaolin, whiting, chalk, ground limestone and marble, silica, 
ocher, mica, talc, barite, slate flour, graphite, and diatomaceous earth are the chief. 
mineral fillers. Different forms of some of these minerals are employed; as, for ex-.. 
ample, silica may be ground quartz, or pumice, or Baie the fine rounded grains re- 
sulting from the weathering of chert. 

Each mineral has properties that make it suitable for certain uses. aT hese proper- 
ties-are color, specific gravity, the nature of the surface, and the shape and, probably 
of greatest importance, the size of the particles. Most fillers are used essentially as. 
inert substances to occupy space, fill voids, or impart color, but in some lines of manu- 
facture they have an important but not easily understood effect on the physical proper- 
ties of the finished article. For example, ground barite and marble, aside from their 
specific gravity, have particles that are much alike in appearance and shape, and yet the 
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properties they impart to a rubber compound are quite different. Of chief importance 
in the comparison of fillers from the same mineral, and to a less degree of fillers from 
different minerals, are the average particle size, the variation in size from maximum to 
minimum, and the proportionate amounts of the different sizes; the shape of the grain 
ranks second and applies more especially to the comparison of fillers from different 
minerals. 

Although fillers are used in a great number of industries, the bulk of the material 
goes into the following products: Paper, wall-paper, prepared roofings, rubber, paint, 
linoleum, oilcloth, foundry facing, plastic cements, oxychloride cement, artificial stone, 
polishes and scouring compounds, matches, dressing and dusting powders, various 
textile products, such as window shade cloth, and phonograph records. 

Details of methods of determining the average particle size and proportions of 
grains of different sizes are given in Technical Paper 296, by W. M. Weigel, mineral 
technologist, copies of which may be obtained from the Department of the Interior, 
Bureau of Mines, Washington, D. C. 


BUREAU OF STANDARDS NOTES! 
Novel Experiment in the Casting of Heavy Clay Ware 


The Bureau of Standards recently completed the drying of three experimental pots 
(outside dimensions 31/2 feet high by 4 feet 9 inches in diameter, and a maximum wall 
thickness of 5 inches), designed to be used in the mielting of glass. For casting each 
pot one and one-half tons of slip were required. 

The first step in the production of these large pots was the making of the plaster 
mold in which they were to be cast. ‘Ten tons of plaster of Paris were used in this under- 
taking, and several problems of interest developed in the course of the work. It was 
found that a coddle (temporary form) made of battleship linoleum and reinforced with 
wood slats, which had been used in previous work of this kind, was not sufficiently 
strong to withstand the hydraulic head of five feet of plaster slip. Special precautions 
were also required to adequately seal the bottom of the coddle. In addition to this the 
equipment available necessitated mixing and pouring as many as eight batches of three- 
hundred pounds of plaster (plus water) each, in the casting of a single section of the mold. 
Since the various sections had to be turned to the proper shape, the batches of plaster 
slip had to be retarded progressively so that the entire section would set uniformly. 
If this had not been done, the bottom part of a section would have set up too hard to 
be worked with the hand tools employed, while the top layer would still be too soft. 

A coddle of sufficient strength was made by using Number 20 gage sheet iron se- 
cured by means of small bolts. The bottom of this coddle was sealed by setting it in 
a groove in the plaster base and filling this groove with plaster, which was allowed to 
harden before the casting was started. The groove was about one inch wide by one 
inch deep. After several experiments with an organic retarder it was found that the 
addition, to every batch of 300 pounds of plaster, of one ounce for every batch remaining 
to be poured produced the desired time of set. That is, if it was estimated that six 
batches would be required to cast a certain section, six ounces of retarder would be added 


1 Owing to the current nature of the investigations mentioned in the Technical 
News Bulletin, sometimes it will be impossible to supply printed information regarding 
them. However, in these cases, when the investigation has progressed sufficiently far, 
the Bureau will be pleased to furnish technical data to those engaged in the particular 
application of the subject, in order to avoid the delay incident to publication. 
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to the first, five to the next, and soon. The mold was cast and turned to shape on a 
surfacing wheel which is ordinarily used in grinding the faces of special refractory shapes 
and which, in this case, functioned as a turning wheel or lathe. . 

The mold was constructed according to designs developed at the Bureau and photo- 
graphic records were kept of the various stages of the work. 

As previously stated, one and one-half tons of slip were required to cast one pot, 
and no particular difficulty was experienced in this phase of the work, although it was 
necessary to blunge the slip in four separate batches, keeping the first agitated in an 
especially adapted mixer until the last was ready for casting. The body composition 
and deflocculating agent were the same as used in the casting of much smaller shapes, 
the only departure from the usual procedure being in the greater amount of time re- 
quired in preparing the slip and the time required for the slip to set up in the mold. 


Use of Texas Kaolin in Whiteware Bodies 


The Bureau of Standards recently conducted a short investigation in a sample of 
kaolin taken from a large deposit in Texas. The material was practically pure white in 
color, very uniform and, as received, was comparatively coarse grained and without 
plasticity. 

Six whiteware bodies, varying in ball clay content from 0 to 14 per cent, and in which 
the English china clay was replaced in increasing amounts by Texas kaolin, were pre- 
pared and made up in the form of test bars, circular discs, and 5-inch plates. These 
were fired to cones 8 and 10. The test bars were used in determining shrinkage, trans- 
verse strength, and absorption, and the discs were used in determining relative resistance 
to impact. In addition, several shapes were made by the casting process, using slips 
containing Texas kaolin. The bodies obtained were very high in transverse strength 
when dried. The fired bodies were of an exceptionally white color, but had a high ab- 
sorption, and were correspondingly low in transverse strength and resistance to impact. 
The glaze specimens were very good as regards resistance to crazing. The results as 
a whole indicated that Texas kaolin could be used satisfactorily in whiteware bodies, 
but because of the relative coarseness of grains and its high refractoriness, it would re- 
quire more preliminary grinding than the English clays as well as the use of a larger per- 
centage of ball clay to produce the desired dried and burned structure in the body. 

Refractory brick were also made, using the Texas kaolin, both the grog and the bond 
being composed entirely of this material. The brick required burning at temperatures 
equal to those used in the production of diaspore and silica brick, but when made in this 
way the product appeared to be of very good quality. 


Circular on Inspection of Portland Cement 


With the growing demand for the inspection of structural materials there has been 
an increase in the number of inquiries received at the Bureau as to proper methods for 
carrying out the inspection of Portland cement. Much has been written about the in- 
spection of Portland cement, but it appears that there is a real need for a paper dealing 
more fully with the work from an inspection viewpoint. Based upon the experience of 
the Bureau in caring for Government purchases of cement, Messrs. John R. Dwyer and 
Roy N. Young of the cement section have prepared a paper entitled “Inspection of 
Portland Cement.’ Often an inspector who is familiar with the various mill processes 
involved and the routine of inspection is called upon to make a decision which has no 
precedent in his experience. It is not intended that this paper shall be so far reaching 
as to be of assistance in all such cases, but during long experience in this work at widely 
scattered points certain procedures of inspection as outlined have been demonstrated 
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as being the most effective in avoiding complications and in holding the confidence and 
respect of all parties to the transaction. 

This paper was published as two articles appearing in the August and September 
1923 issues of the Concrete Magazine. However, to give it wider circulation and to care 
for the inquiries more promptly the Bureau has prepared it as a mimeograph circular 
and copies may be obtained upon request. It is hoped that the information it contains 
will be of assistance in conducting true inspection of cement. 


Service Life Tests of Screen Wire Cloth 


The Bureau has been requested by the American Society for Testing Materials to 
take charge of exposure tests on screen wire cloth. The program will include exposure 
tests of standard No. 16 mesh screen, made of copper, commercial bronze, low brass, 
aluminum bronze, silicon bronze, and Ambrac metal. It is planned to expose the speci- 
mens at four locations; an inland location, an industrial center, on the seacoast in a 
temperate climate, and on a tropical seacoast. The cloth of each material will be 
exposed in painted frames capable of withstanding the elements. These frames will 
be of three types, 12 X 12 inch wood, 30 X 36 inch wood, and 30 X 36 inch metal. 

The problem of suitable places for the exposure tests has been taken up with the 
various codperating manufacturers, the Bureau of Mines, Bureau of Lighthouses, and 
the Panama Canal. 


Special Refractories for Platinum 


Some very satisfactory tests have been made using cast crucibles made from fused 
zirconia for melting platinum, chromium, and silica. One of the most interesting tests 
was the fusion of silica sand in a zirconia crucible in the induction furnace. No slagging 
or erosion of the zirconia by the fused silica could be seen on breaking apart the solidified 
melt. A cast crucible with walls 2 mm. thick had sufficient strength at 1750°C to hold 
a 150-gram melt of pure chromium. The walls of the thin crucible were without any 
outside support during the test. 


ANNOUNCEMENT OF THE CUSHMAN GRADUATE 
FELLOWSHIP IN CHEMISTRY 


Western Reserve University 


Mr. H. D. Cushman, President of the Ferro Enameling Co. of Cleveland, has es- 
tablished a Graduate Fellowship in Chemistry at Western Reserve University, for the 
investigation of the gases dissolved in fused silicates. 

The holder of the Cushman Graduate Fellowship will receive a stipend of $750.00 
and exemption from tuition and laboratory fees which would amount approximately to 
$250.00. In addition to his research the Fellow will be permitted to pursue advanced 
courses toward a graduate degree. The requirements for the degree of Master of Arts 
could be met in one year. | . 

This fellowship is open only to graduates of accredited colleges. Applicants should 
have a thorough foundation in chemistry and physics, should be experienced in the man- 
ipulation of gases, and skilled in the simpler operations of glassblowing. Letters of 
application must be accompanied by a recent photograph of the applicant, by a trans- 
script of the applicant’s undergraduate and graduate record, and by sealed lettres from 
qualified persons, indicating his character and ability. 

Applications to be considered must be received not later than Septembert 6, 1942 
Send applications to: The Cushman Graduate Fellowship, Morley Chemical Labora- 
tory, Western Reserve University, Cleveland, Ohio. 
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“ANNOUNCEMENTS OF THE COMMON BRICK | 
MANUFACTURERS ASSOCIATION! 


_ A Magazine for Brick 


The brick manufacturers are at last given the opportunity to have a national 
magazine devoted exclusively to the interest of their product. The Directors of the 
Common Brick Manufacturers’ Association, at their mid-summer meeting, approved 
the plan for the publication by the Association of a monthly magazine. The question 
of financial support was thoroughly discussed. While funds could be derived from ad- 
vertising, it was considered that by accepting advertising théy would in some measure 
antagonize existing publications conducted for profit, which now are friendly to us 
and are liberal to us in the matter of space. The other means of support is to sell 
subscriptions to the magazine to the brick manufacturers, and this method was decided 
upon. Every manufacturer may profitably send this publication to a number of 
architects, engineers, contractors, supply dealers and prospective builders in his own 
locality, and if the members indicate the codperation, which we believe they will, 
the magazine will be an assured fact and will have its first issue out in September. 
During the coming week a prospectus showing the size and cover design of the maga- 
zine will be sent to every member of the organization, and with this a coupon for them 
to indicate how many subscriptions they will take. The subscription price is $1.00 a 
year. Every manufacturer should make up a list, from 100 to 500 names, of persons 
who can be developed as prospective brick buyers, and sent it to the Association. The 
member will be billed monthly for these subscriptions, and the work of mailing will 
be done at this office. ‘There will be no expense to the member except to purchase as 
many subscriptions as he can use at $1.00 a year. We urge prompt response to the 
circular which will go out during the week. 


Machinery Exhibit 

In connection with the annual convention of the Common Brick Manufacturers’ 
Association in Chicago the week of February 9, 1925, an innovation will be intro- 
duced. Large space has beet rented immediately adjoining the convention hall at the 
Drake Hotel for a comprehensive exposition of clay working machinery and equipment. 
Response from the machinery manufacturers thus far has been almost unanimously 
favorable to this enterprise, and the brick manufacturers attending the meeting at 
Chicago will have an opportunity to meet a great number with whom they do business 
and witness a display of everything that is new and interesting in machinery and equip- 
ment. The exposition is to be made a feature of convention week and the convention 
sessions so arranged that there will be ample time for thorough study of the exhibits. 


GREAT PROGRESS IN STANDARDIZATION SHOWN 
BY A.E.S.C. REPORT 


There now: exists the most wide-spread interest and activity in industrial stand- 
ardization that has ever been shown, according to the new Year Book of the American 
Engineering Standards Committee. 

The'work of the Committee is indicative of the growth of the movement as a whole. 
One hundred and fifty-two projects have been completed, or are under way, and in these 
various'projects two hundred and thirty-five national organizations, technical, industrial, 
governmehtal, are officially codperating through accredited representatives. The 


1 Issued Aug. 9, 1924 by the Common Brick Mfrs. Assn., Cleveland, Ohio. 
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number of the individuals serving under various sectional committees of the different 
projects is nearly 1100. 

~ Of the projects which have reached an official status, 31 have to do with civil en- 
gineering and the building trades; 25 with mechanical engineering; 15 with electrical 
engineering; 4 with automotive subjects; 11 with transport; one with ships and their 
machinery; 14 with ferrous metals; 15 with non-ferrous metals; 12 with chemical 
subjects; 2 with textiles; 5 with mining; 5 with the wood indies 1 with the paper 
and pulp industry; and 11 projects with topics of a miscellaneous or general character. 
_ Coéperation in joint activities between Mr. Hoover’s Division of Simplified Prac- 
tice and the American Engineering Standards Committee has steadily increased. In 
general the work of the Committee is concentrated upon standardization projects which 
involve technical considerations, while the Division of Simplified Practice concentrates 
upon such eliminations as it is possible to carry out from a consideration of statistical 
production data alone, or as stated in the book on trade association activities issued by 
the Department of Commerce, “the layman can proceed successfully with a simplifica- 
tion program, while it would be impossible for him to consider seriously standardization 
problems by himself.” 

In order to meet the demands made upon it by industry, and to supply the needs 
of the various working technical standardization committees, the American Engineering 
Standards Committee has greatly broadened its information services, and has added an 
Engineer Translator to its staff for this purpose. In this way, complete information 
is made available to sustaining members, trade and technical associations and other 
inquirers on standardization activities in foreign countries, as well as in the United 
States. 

The information service is becoming of increasing importance in connection with 
foreign trade. . Exporters are frequently asked to bid on goods to comply with foreign 
specifications, or in accordance with an unfamiliar trade name or designation, informa- 
tion regarding which they do not have available. Through its information service, the 
A.E.S.C. has on many occasions supplied copies of standards, or details of information 
based on a study of foreign standards, in accordance with which bids could be pre- 
pared intelligently, thus enabling the American firm to submit its bid by cable, when 
without such service it would have been unable. to act in time. 

A new development is the appointment of local representatives of the Committee 
in;four important industrial centers. These are: K. F. Treschow, Secretary, Engineers 
Society of Western Pennsylvania, Pittsburgh; J. B. Babcock, Executive Secretary, 
Affiliated Societies of Boston, Boston; Edgar S. Nethercut, Secretary, Western Society 
of Engineers, Chicago; Professor George S. Wilson, Engineering Experiment Station, 
University of Washington, Seattle. | 

One of the most striking developments of the standardization movement is the in- 
creasingly important role which trade associations are playing in it. More than 140 
national trade:associations are officially participating in standardization projects under 
the auspices of the American Engineering Standards Committee. That standardiza- 
tion is a legitimate and constructive activity for associations is everywhere recognized, 
and explicitly so by a recent decree of the U. S. District Court at Columbus, Ohio. 

Standardization, being essentially a coéperative undertaking, must necessarily be 
predicated upon some form of organization. To carry out a piece of standardization 
work throughout an industry, it is practically essential that there be some form of 
organization covering this particular industry, even though it be a loose-knit one. 
More and more trade associations, no matter for what purpose they may have originally 
been organized are going into technical work, and it is natural if not inevitable, that 
both trade and technical associations should eventually concern themselves to an in- 
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creasing extent with standardization activities. This tendency is becoming more marked 
on every hand. 

The Year Book may be secured by addressing the American Engineering Stand- 
ards Committee, 29 West 39th Street, New York City. 


TEN MILLION DOLLAR CAMPAIGN! 


The National Museum of Engineering and Industry announces its campaign for 
$10,000,000. 

One million dollars has been assured towards the establishment of the National 
Museum of Engineering and Industry, Incorporated, with headquarters in the Engineer- 
ing Societies Building. A campaign to raise an additional nine million dollars starts 
today. The president of the new organization is Dr. Elihu Thomson who today re- 
ceives the Kelvin Gold Medal from the Royal Society at the Kelvin Centenary in Lon- 
don. ‘The Vice Presidents are Dr. Edward G. Acheson, one of the creators of the 
modern abrasive industry, Dr. Leo H. Baekeland, inventor of Velox paper and Bakelite, 
he is President of the American Chemical Society, and Dr. Edward Weston, creator of 
the Weston type of electrical instruments. Its Trustees are Mr. Philip T. Dodge, 
Chairman of the International Paper Company, Mr. Howard Elliott, Chairman of the 
Northern Pacific Railroad, Dr. Ira N. Hollisk, President of the Worcester Polytechnic 
Institute, Dr. Elmer A. Sperry, President of the Sperry Gyroscope Company, and Mr. 
Worcester R. Warner, of Warner & Swasey, Cleveland, Ohio, makers of the great tele- 
scopes of the world. Mr. George E. Roberts, Vice President of the National City Bank, 
is Treasurer, and Mr. H. F. J. Porter, Industrial Engineer, is Secretary. 

In codperation with the Smithsonian Institution the new organization is planning to 
erect on its grounds in Washington a building to house the original models of early 
inventions and the records of constructive achievement of pioneers, inventors, and 
engineers in the development of transportation and industry. In this way the United 
States will be given the kind of institution which all the great European nations have 
possessed for years, and in the layout of the proposed museum use will be made of the 
data collected by an expert who has recently returned from a year’s survey of museum 
practice abroad. | 

An important departure in the American scheme is proposed however, made 
necessary by the vastness of the country. In addition to the central collection at 
Washington special collections such as replicas of the historical exhibits will be carried 
to the people, also live machinery of modern processes will be placed in affiliated mu- 
seums in industrial centers of every state. 

Already old models and records long forgotten have been located and resurrected 
and this winter will be exhibited at the headquarters as a demonstration of how the 
ultimate collection will appear. 

Incorporation was effected in March last under the laws of the District of Columbia 
by the ‘‘Organizing Committee of 100’? composed of chairmen of boards of directors, 
presidents and chief engineers of industries and railroads, and professors of engineering 
and history in universities and colleges. | 


NATIONAL EXPOSITION OF POWER AND MECHANICAL 
ENGINEERING 


Over 260 exhibitors have been assigned space at the Third National Exposition of 
Power & Mechanical Engineering which will be held in the Grand Central Palace, New 


1 Natl. Museum of Eng. and Industry, 29 W. 39th St., N. Y. City, July 10, 1924. 
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York City, from December 1 through December 6. As this number is more than two 
times greater than those who had engaged space on August first a year ago, the indica- 
tions are that the coming event will be of tremendous interest and importance. 

The 1923 Exposition drew an attendance of 62,079 engineers, executives, financiers, 
operating men, as well as large numbers of engineering students with their instructors. 
This is an increase of 15,000 over the number who attended the 1922 Exposition. 

As the expressions of appreciation and interest in the 1923 exhibit were proof of the 
value of the Exposition and as the large attendance of vitally interested visitors was 
a great satisfaction to those exhibiting, it is safe to assume that the coming event will 
greatly surpass all of its predecessors. The constant growth of the Exposition is in- 
teresting proof that the industries related to power and mechanical engineering are in 
a state of rapid development, and need the inspiration and ideas started at the Ex- 
position. The growth of the Exposition has also been an object lesson to these in- 
dustries, for in addition to giving the engineering and general public an idea of the size 
and importance of the industries, it has dignified the industries in the eyes of those en- 
gaged in them and presented a perspective of functions and methods that nothing else 
could have provided. ; 

The Exposition will, as usual, parallel the meetings of The American Scciety of 
Mechanical Engineers and the American Society of Refrigerating Engineers. The 
A.5.M.E. meeting will be held in the Engineering Societies Building, 29 West 39th St., 
New York City, and the A.S.R.E. meeting will be held at the Hotel Astor, New York 
City. Plans are under way for the American Society of Heating and Ventilating En- 
gineers to have a gathering of Local Sections during the time of the Exposition. The 
codéperation of the various engineering societies has been valuable, since it enables 
members to attend the meetings and at the same time see the interesting exhibits at the 
Grand Central Palace. 

The management of the Exposition is assisted by an Advisory Committee of de- 
signing and operating engineers. For the coming Exposition this Advisory Committee 
has been augmented by George A. Horne of New York, President of A.S.R.E.; Homer 
Addams of New York, President of the A.S.H.V.E., and John H. Lawrence of New 
York. Mr. Lawrence served on the Committee the preceding year during his term as 
Chairman of the Power Division of the A.S.M.E. 

The American Society of Mechanical Engineers, the National Electric Light 
Association and the National Association of Stationary Engineers are already repre- 
sented on the Advisory Committee by their officers. The A.S.M.E. delegation consists 
of the President, Fred R. Low; Chairman of the Professional Divisions Committee, 
James Partington; Chairman of the Power Division, Nevin E. Funk; and the Secretary 
Calvin W. Rice. The N.E.L.A. is represented by the President, Walter H. Johnson, 
and the N.A.S.E. by Past-President, Fred Felderman. The balance of the Advisory 
Committee who hold over from year to year are I. KE. Moultrop, Chairman, of Boston; 
W. LL. Abbott, Chicago; N. A. Carle, Newark, N. J.; C. F. Hirshfeld, Detroit; O. P. 
Hood, Washington, D. C.; E. B. Katte, New York; David Moffat Myers, New York; 
and Fred W. Payne and Charles F. Roth, managers of the Exposition, with offices in 
the Grand Central Palace. 





MANAGEMENT WEEK—OCT. 20-25 


Management hits all branches of endeavor. Sixty-five cities are holding meetings 
on the same subject is somewhat unique even in this land of the unusual. Five national 
societies are sponsoring these activities—. e., 
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American Management Association 
American Society of Mechanical Engineers 
National Association of Cost Accountants 
Society of Industrial Engineers 

Taylor Society. 


Should you desire specific information at any time regarding Management Week, 
it will be promptly given by Ernest Hartford, 25-33 West 39th St., New York, N. Y. 

An official representative of each Society has been appointed to serve on a national 
committee on arrangements. The personnel of this Committee is as follows: Henry 
Bruere, the representative of the American Management Association; Sterling H. 
Bunnell, representing the American Society of Mechanical Engineers; W. H. Leffing- 
well, representing the Taylor Society; E. M. Robinson, representing the Society of 
Industrial Engineers, and C. R. Stevenson, representing the National Association of 
Cost Accountants. At the organization meeting, C. R. Stevenson was elected perma- 
nent chairman of the Committee and Ernest Hartford secretary. It is the wish of the 
Committee that all correspondence be directed to its secretary at the Engineering So- 
cieties’ Building, 25-33 West 39th Street, New York. 


To Secure Aid of Local Clubs 


At present the Committee is engaged in compiling a list of the cities where there 
are local organizations of any of the five national societies. It is proposed to hold meet- 
ings at each of these places and to appoint as local committees the chairman or president 
of the local branches of the national society. Where there is no local branch, the national 
society will designate one of its members residing in the community to serve on the com- 
mittee. These local committees, in addition to having charge of all arrangements for 
their local meetings, will also be encouraged to secure the interest of local civic organiza- 
tions, such as the Rotary Club, Kiwanis Club, Lions Club, Chamber of Commerce, etc. 
The plan is to have each of these civic organizations devote its meeting during the week 
of October 20 to a subject on some phase of management. The keynote of the meet- 
ings this year will be Budgeting for Better Management. 

The National Committee is developing a publicity bureau from which will be dis- 
seminated fortnightly the latest announcements in the development of the general 
plan. The Committee will also issue bulletins bi-weekly to the various sub-committees 
throughout the country. | 

The Committee will be glad to receive suggestions and constructive criticism from 
anybody having ideas on the subject and will also welcome the receipt of contributions 
from authors or suggestions of desirable speakers who may be interested in presenting 
papers during Management Week. 


AMERICAN INSTITUTE TO HOLD BIG EXPOSITION 
OF INVENTIONS 


Manufacturers in every American industry will be interested in the Exposition of 
Inventions to be held, December 8 to 13 inclusive, 1924, in the famous Engineering. 
Societies Building, New York City. The American Institute of the City of New York 
is handling this display through its Inventors’ Section, with behind it an experience of 
ninety-six years in fostering and portraying American industrial life. 

A feature of the Exposition will be exhibits from the leading American industries 
showing developments of various machines, utilities and processing methods. In all 
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fields the ingenuity of the inventor and the part he has played in the progress of America 
will be emphasized. 

In this display of American inventions the American Institute will be continuing 
with a new emphasis almost a century’s encouragement of inventors and introduction 
of their works to the public. Among inventions now used throughout the world that 
were first displayed to the public at earlier All-American fairs of the Institute are the 
Morse telegraph, the Hoe lightening printing press, the McComick reaper, the Howe 
sewing machine, the Bell telephone, the Colt revolver, the Francis metallic life boat, and 
many others. 

The American Institute also established the first permanent exhibit—an idea later 
adopted in various industries—where ‘“‘machines, models, specimens and drawings’ 
were displayed to the public. Great annual fairs of the Institute, begun in 1828 and 
held at such widely known places in their times as Niblo’s Garden, Castle Garden, 
Crystal Palace, Palace Garden, the Academy of Music and Madison Square Garden, 
in New York City, portrayed year after year the advancements in agriculture, commerce, 
manufactures, science and the arts until, with the expansion of the country’s business 
in the last quarter century, the idea developed into the more famous world fairs and 
national and international industrial expositions under various auspices and manage- 
ments. 

Arrangements for the display of working models or actual devices at the Exposition 
of Inventions can be arranged through a Committee of the American Institute at 47 
West 34th Street, New York City. All proposed displays are subject to approval by 
the Institute, it being the desire to show only those things of sound worth. 


ANNOUNCEMENT OF CHEMICAL EXPOSITION DATE 


There will be no Exposition of Chemical Industries in 1924. The next Exposition 
of Chemical Industries will be held September 28 to October 3, 1925, at the Grand 
Central Palace, New York. 

“This Exposition will not be held in the United States prior to September, 1925,” 
states the announcement of the management. Asa result of a vote of exhibitors, taken 
last year, the decision was definitely reached at that time not to hold the exposition in 
1924, but to skip a year and hold the next one in 1925. 

At the meeting in 1923, where time and place for the next Chemical Exposition were 
discussed and decided upon, the exhibitors decided by a large majority to hold all future 
expositions in New York, and selected the Grand Central Palace for 1925. 


CALENDAR OF CONVENTIONS 


Organization Date Place 
AMERICAN CERAMIC SOCIETY 
(Summer Meeting) Oct. 6-7, 1924 Los Angeles, Calif., 


Hotel Biltmore 
AMERICAN CERAMIC SOCIETY 


(Annual Meeting) Feb. 16-21, 1925 Columbus, Ohio 
Am. Assn. Adv. of Science Dec. 29, 1924— 
Jan. 3, 1925 Washington, D. C. 
Am. Assn. of Museums 1925 St. Louis, Mo. 


Am. Assn. Flint and Lime Glass Mfrs. 
(Quarterly Meeting) Oct., 1924 Pittsburgh, Pa. 


. Assn. Flint and Lime Glass Mfrs. 


(Annual Meeting) 


. Chemical Meeting 

. Concrete Inst. 

. Electrochemical Society 
. Engineering Council (Administra- 


tive Board) 


. Face Brick Assn. 

. Foundrymen’s Assn. 
. Gas Assn. 

. Inst. of Architects 

. Inst. Min. & Met. Engineers 
. Mining Congress 
. Soc. of Mechanical Engineers 
. Soc. for Steel Treating 
. Zinc Institute, Inc. 
Assn. Iron and Steel Electrical Engrs. 
Common Brick Mfrs. Assn. of Am. 
Eastern Paving Brick Mfrs. Assn. 


Exposition of Inventions 
Franklin Inst. Centennial 


Grinding Wheel Mfrs. Assn. of U. S. 


and Canada 


The Gypsum Industries 
Hollow Bldg. Tile Assn. 


NOTES AND NEWS 


Sept. 8-138, 1924 
Feb. 24-27, 1925 
Oct. 2-4, 1924 


Oct. 17-18, 1924 
Dec. 2-4, 1924 
Oct. 11-16, 1924 
Oct. 138-17, 1924 
1926 

Oct. 138-15, 1924 


Sept. 29-Oct. 4, 1924 


Dec. 1-4, 1924 
Sept. 22-26, 1924 
1925 

Sept. 15-19, 1924 
Feb. 9-13, 1925 
Dec., 1924 

Dec. 8-138, 1924 
Sept. 17-19, 1924 


Sept. 12 
Sept. 23-24, 1924 
Jan., 1925 


Atlantic City, N. J. 
Ithaca, N:Y. 
Chicago, Ill. 
Detroit, Mich. 


Chicago, Ill. 

Hot Springs, Va. 
Milwaukee, Wis. 
Atlantic City, N. J. 
Atlanta, Ga. 
Birmingham, Ala. 
Sacramento, Calif. - 
New York City 
Boston, Mass. 

St. Louis, Mo. 
Pittsburgh, Pa. 
Chicago, Ill. 

New York (?) 

New York City 
Philadelphia, Pa. 


Pike, N. HH. 
Chicago, Ill. 
Chicago, Ill. 


Management Week (Auspices of Am. 
Soc. of Mech. Engrs.) 

Natl. Academy of Sciences (Joint Meet- 
ing) Harvard Univ. and Am. Acad. 


Oct. 20-25, 1924 New York City 


of Arts and Sci. 
Natl. Assn. Brass Mfrs. 
Natl. Assn. of Mfrs. 


Natl. Assn. of Mfrs. of Pressed and 


Blown Glassware 


Natl. Assn. of Stove Mfrs. 


Nov. 11-12, 1924 
Sept. 17-18, 1924 
May, 1925 


March, 1925 
May 13-14, 1925 


Boston, Mass. 
Cleveland, Ohio 
N. Y. City 


Pittsburgh, Pa. 
New York City 


April, 1925 Chicago, Ill. 
Dec., 1924 Pittsburgh, Pa. 
Dec., 1924 or Jan., 1925 

Sept. 29-Oct. 3, 1924 Louisville, Ky. 


Natl. Clay Products Industries Assn. 
Natl. Glass Distributors Assn. 

Natl. Paving Brick Assn. 

Natl. Safety Council 

N. J. Clayworkers Assn. and E. Sect. 


of the Amer. Ceram. Soc. Dec., 1924 New Brunswick, N. J. 
Refractories Mfrs. Assn. Oct. 3, 1924 Pittsburgh, Pa. 
Tile & Mantel Contractors’ Assn. of 

America Feb. 9, 1925 Louisville, Ky. 
U. S. Potters Assn. Dec., 1924 Washington, D. C. (?) 
Western Paving Brick Assn. Jan., 1925 Kansas City, Mo. 
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EDITORIALS 


WHAT BENEFIT DO YOU DERIVE FROM ANNUAL MEETINGS? 


The annual meetings of this Socmmty are for the purpose of collective 
consideration of technical and scientific problems, theories and facts, 
Much of this is accomplished in an orderly way through scheduled papers 
and discussions. It is the formal programs that make our meetings definite 
in results and effective in purpose. Programs are essential. | 

But by no means are all the benefits of these meetings derived from the 
formal progiams. ‘The closest confidences and best exchanges are in the 
“button-hole chats” and the private room “round-up.”” A meeting without 
these informal ‘‘get togethers’ of a few kindred spirits would be lacking 
in much of the personal inspiration for which the annual meetings of this 
SOCIETY are noted. 

The success of these annual meetings is Henendent upon a hearty. co- 
operation of many. It does not rest entirely upon the two hundred per- 
sons who contribute the papers. An interested audience is essential. 
Participation in the discussion with citations of observations and recita- 
tion of theories by several hundred persons is essential. All of these 
together are necessary to_an informing and inspiring . meeting, but. the 
first essential is the program of papers. 

The provision of an instructive program of papers should be a matter 
of concern to every member of the Society and to every firm represented. 


Ste EDITORIALS 


The value of these meetings and of the Journal is dependent on the papers. 
It should be remembered that these are mutual enterprises in which each 
has an obligation as well as an opportunity. 

It is very human for plant executives to withhold from publication the 
results of observations and investigations. Especially is this so if these 
investigations have been costly and if the results are directly responsible 
for a better product or lessening the cost of manufacturing. This editorial 
is not a criticism of this attitude and action of plant executives, but is 
prompted by the belief that the plant executives are thus withholding more 
from themselves than they are from their competitors. 

In the first place, a codperative enterprise like this SocIETY cannot be 
effective without codperation. Each must do his share. Each must con- 
tribute to the general fund of information. 

And second, there is no person, or manufacturing organization which 
does not continually profit from the published findings of others. "The more 
progressive and prospering manufacturers believe it to their advantage to 
stimulate the searching for and the publishing of facts relating to their 
peculiar problems by reporting some of their own findings. The non- 
industrial investigators are anxious for the problems known to be of in- 
dustrial value. A reported research almost always causes a widespread 
research activity on that problem. 

In the third place, successful manufacturing depends more on the knack 
of application than upon the knowledge of the principles and methods in- 
volved. Where manufacturers of like wares exchange information most 
freely concerning their methods and mixtures they continue with the same 
differences in manufacturing methods and have suffered no loss through 
increased competition. On the other hand, manufacturers of like products 
have benefited through free exchange of information and have maintained 
their usual margin of profit. They have raised the standard of their prod- 
uct and increased their markets. It is the experience of all groups who have 
thus codperated intimately that each has profited, none has lost and the 
satisfaction derived from a better product at a lower cost has made co- 
operation worth while. Every manufacturing organization has more to 
gain than to lose through participation in the meeting programs and 
through publishing in the Journal. ‘The gain comes from the exchanging 
with the others and from the stimulation which is thus afforded to the 
‘many university and bureau investigators. It would be an indication 
of an unproductive technical staff if there were no investigations which have 
only an indirect bearing on the product or on the special methods employed. 
Reports of results of such investigations are of value as general information. 
They constitute the instructive meeting programs and make the Journal 
valuable. 

Withholding from participation in these programs is in fact withholding 
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much from self. Each person and each company would profit directly 
through participation in these annual meeting programs. 


THE ECONOMIES IN JOINT CERAMIC RESEARCH 


The unanimity of approval for an institute for ceramic research by the 
trade press expresses opinions of all those who have ‘‘thought this question 
through.” That the ceramic manufacturers should be federated for the 
purpose of solving their common problems is no longer doubted. R. D. 
Landrum, president of the AMERICAN CERAMIC SOCIETY, has gone a step 
further in his suggestion that since it is deemed profitable for trade associa- 
tions representing manufacturers of heavy clay products to organize into 
a separate institute, similar institutes of each group of ceramic products 
should be formed and all federated under a joint advisory and fundamental 
research directorate. ‘There is enough in common in many of the problems 
and in the fundamental principles involved, to warrant such a federation. 
The success of this Society in federating these separate interests assumed 
by some to be diverse and too much unlike, is proof of the feasibility and 
of the economy of a ceramic research institute which in fact would be a 
federation of all ceramic manufacturers through their respective trade 
associations and institutes. 

Our first recommended economy in ceramic research was that of a Cer- 
amic Institute. The heavy clay products group of trade associations 
has already begun organizing their institute to be known, probably, as 
the Clay Products Institute. ‘The whitewares manufacturers could with 
equal profit organize a ceramic Whitewares Institute and the glass manu- 
facturers, a Glass Institute, each being a federation of trade associations. 

President Landrum’s economy recommendation is that these several 
group institutes should be federated into a general Ceramic Institute. 
The officers, libraries and personnel could thus be together on an orderly 
coéperative basis. ‘This would reduce overhead costs and increase the 
productiveness of each. 

Our third economy recommendation is one which is already favorably 
considered by the heavy clay products group; that of employing the 
research facilities already available in the federal state and endowed educa- 
tional and research institutions, rather than setting up a laboratory owned 
and operated exclusively by ceramic manufacturers. 

Other economies which will be had in scientific and technical research 
through a federation of the several groups, readily suggest themselves. 
Most of these are economies in the related problems and in the funda- 
mentals common to all. Of large additional value return to the ceramic 
manufacturers would be the increased research activity in silicate chem- 
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istry and physics which would surely follow from the massed influence of 
a general federation of all the group institutes through a common head, 
the American Ceramic Institute. 

There is power and economy in codperation. A central research pro- 
motion and advisement with decentralized interest and support through 
each distinct group provides for the maximum force and economy to be 
had through codperation and for the direct and personal problems of each 
group. ‘This scheme of decentralized activities through a central coérdinat- 
ing head is the scheme of organization of the AMERICAN CERAMIC SOCIETY 
Each of the seven Divisions is self-constituted and managed but all are 
coérdinated through the central organization. This provides for the 
maximum freedom to each Division to develop and to do for its constitu- 
ents, and for the large economies and increased forcefulness to be had 
through codrdination. 

We continue our promotion of ultimately having an American Ceramic 
Institute in which each group will participate for its common good and the 
_ maximum economies. We believe this to be vital. Not until this federa- 
tion of all the separate groups shall have been accomplished will ceramic 
science and technology be most economically and surely progressed. A 
centralized collaboration with decentralized special interests will be most 
impressive alike to fundamental investigators and the plant technologists. 
Thus each industrial group would have its special purposes served in the 
- manner it shall decide and at the same time profit through the centralized 
or combined recording, searching and promoting agency. 

This is real economy in the “‘reduced overhead expenses’”’ and in the 
“increased overhead efficiency” obtained through codrdination and collab- 
oration. President Landrum’s proposal is the best and most forward 
reaching proposition yet made. Wecontinue our boosting for an American 
Ceramic Institute. 


PAPERS AND DISCUSSIONS 
DISCUSSION ON PLASTICITY! 


By E. C. Brncuam 


Dr. BincHAM: I have been greatly interested to have Mr. Cooke tell 
of the work which he has been doing. I had no thought of addressing 
you on the subject of plasticity myself although I shall be glad to attempt 
to answer any questions which may be raised. 

The main thought that has grown from our work is of the illusory char- 
acter of viscosity measurements when applied to suspensions and emul- 
sions. ‘The “‘viscosity’’ means practically nothing when the shearing 
conditions are not stipulated. Plasticity is a complex property made up 
of at least two variables and, therefore, it is highly improper to- identify 
viscosity with plasticity or in any other way attempt to represent the 
plasticity as a simple property. 

I have tried to find some way in which one can relate to each other 
yield value and mobility, but I believe that they are independent variables, 
which together make up plasticity. In suspensions of clays in water, 
for example, it may be possible by changing the concentration to obtain 
identical yield values, but they will not have identical mobilities and 
vice versa. 

Plasticity is, therefore, a loose term which may continue to be used just 
as heretofore, and when it is to be given quantitative meaning this must 
be done in terms of yield value and mobility. 

Mr. Cooke: I would suggest that Dr. Bingham tell us a little more 
about the properties of plastic substances that he has worked, on the con- 
centration of zero yield value and the concentration of zero mobility and 
their interpretation. 

Dr. BincHam: If the yield value and mobility are fundamental prop- 
erties of solids which may be measured with precision, I think that the 
interpretation of these properties for a given industry will follow as a matter 
of course. How it will work out in the ceramic industry I do not know, 
although I may offer the following suggestion from our work on paints. 
We utilized paints for study largely because the dispersion medium, 
linseed oil, is non-volatile. Lithopone seemed suitable as a disperse 
phase. In Fig. 1 are shown the mobilities and yield values plotted against 
the weight concentration. Starting with the fluidity of linseed oil, the 
mobility is constantly lowered as the pigment is added to oil, until finally 
the mobility reaches a zero value. 

If the mobility concentration curve is linear, it is only necessary to 
know the fluidity of the oil and the mobility of one concentration of paint 
in order to calculate the mobility of any mixture. We can also calculate 


1 Presented at the Atlantic City Meeting, Feb., 1924 (Enamel Division) 
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the concentration of zero mobility, point D in the figure, where close pack- 
ing takes place. 

It is apparent that beyond the concentration of zero mobility any shear 
must be of a different character, since there is no longer sufficient dis- 
persion means to fill the pore spaces. 

The yield value also increases with the concentration and this increase 
over a considerable range appears to be a linear function of the concen- 
tration. ‘The concentration of zero yield value A is where there is the 
transition from viscous liquid to plastic solid. ‘The point of zero yield 
value is probably dependent on the size of the particle. This concen- 
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tration is of importance as an indication of the adhesion between the 
pigment and the oil or between the particles of the disperse phase. ‘The 
yield value-concentration curve is not linear at low concentrations for 
some reason which is not yet understood, so that the yield value-concen- 
tration curve 6 E O bends off toward the origin. ‘These yield values are 
small but they must be taken into consideration. Below the concentration 
of zero yield value the flow may be spoken of as pseudo-plastic. 

Mr. SwWEELY: Mr. Chairman, a question has occurred to me on this. 
Very often with an enamel which is a clay suspension carrying quite a 
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large quantity of powdered glass, we have this condition, that the enamel, 
we will say, runs. And in order to correct that we will add a flocculating 
medium such as magnesium salts or something of that kind to correct 
that condition. And the addition of that salt will very often result, if 
an excess is added, in the enamel becoming quite stiff. Now the quantity 
of water present will affect the amount of flocculating agent of medium 
necessary to stop the enamel running. In other words, a very small 
amount of flocculating medium or what we call a rather dry solution 
(that is where the water content is low) will bring about exactly the same 
effect as if the solution was high in water and we had a rather large amount 
of flocculating medium. 

I was wondering how that would work. For instance, in the manipu- 
lation of our enamels if we were dipping enamel with high content of 
water we would have a rather large amount of magnesium sulphate to 
set the enamel up. Obviously we would not get as much glass onto the 
piece of ware (and that is the thing we are after) as we would where the 
enamel is dry and the flocculating medium is added. 

Dr. BINGHAM: The fact that the enamel becomes stiff on adding magne- 
sium salts indicates that there is a large increase in yield value. It is 
quite possible that the mobility is changed but little. 

Thus in a lithopone suspension made up in mineral oil Jacques found 
that 0.2% of oleic acid lowered the yield value 80%, without affecting 
the mobility. 

It is highly desirable that some one take a series of clays or enamels 
of different plasticities as measured by practical tests and determine how 
great a correlation there may be with the yield value or mobility or both. 

In paints it was found that most paints are made up to have the same 
yield value without any regard for the mobility. In these enamels the 
opposite may be true. The clay is added, if I am correctly informed, so 
that the enamel will stay on the ware which would indicate that a high 
yield value is desired. Possibly the mobility is of little or no moment in 
this work. Exact measurements alone can answer. 

Mr. Poste: It was mentioned that one of the problems in connection 
with flat surfaces was apparently this very one. I am wondering if it 
would be too much to hope for a curve of yield point versus mobility for 
a given type of work, establishing a proper curve and then feeling reason- 
ably sure that if you get a combination of water content and setting up 
(as Mr. Sweely has spoken of) that that will bring your relation of yield 
point to mobility on a predetermined point or curve, thus giving reason- 
able assurance of good working qualities. It seems to me that that would 
be possible on a thing that is standardized like the table top industry. 

Dr. BINGHAM: In our investigation of paints we tried to establish some 
relation between the yield value and mobility. As stated, what we found 
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was that in general the yield value fluctuated within a very narrow range. 
If in enamels the yield value must also have a certain value, either by the 
use of flocculating agents or otherwise, the solution of the problem will 
be simpler than is suggested by Mr. Poste. 

If on the other hand the yield value and mobility are both to be specified, 
it is quite possible to specify the arbitrary limits for each one. I am in- 
clined to believe that the yield value is the important thing in enamels 
as in paint, because the yield value is necessary to hold the enamel on 
the ware. 

CHAIRMAN STALEY: ‘That is what I viiClete aE The yield value is 
the deciding factor and the mobility may go up or down as it may, but it 
has no effect on the dipping qualities of the enamel. 

Dr. BINGHAM: That may be the case. 

Mr. LINDEMANN: In dipping paints, especially in panning, I notice that 
the painters use hydrometer tests almost exclusively. I have been wonder- 
ing whether that test was a correct one for them to use, and also whether 
the hydrometer test would give an indication of our enamels. 

Dr. BINGHAM: The hydrometer gives the specific gravity from which 
the concentration can be calculated from the specific gravities of the 
components. If the plasticity curves of Fig. 1 were known by preliminary 
investigation of the materials, it is obvious that a determination of the 
specific gravity would be sufficient to fix the yield value and mobility. 
But unless the degree of flocculation is always the same and the particle 
size obtained on grinding as well, one could not depend on being able to 
calculate the yield value and mobility from curves as in Fig. 1. 

Mr. LINDEMANN: The reason I am bringing that out is that practically 
all the japanners have used that for years. When they buy japan it is 
pretty thick and they thin it down with benzine. If it is too thin, they 
will put a little more japan in until they get the same hydrometer reading 
that they have used before. And they seem to have successful results. 
It may not be correct but it does the work. 

CHAIRMAN STALEY: I may say that our use of hydrometer readings 
in connection with the work of enamel slips has not proven satisfactory. 

Mr. SWEELY: That has been my experience also. The hydrometer 
would enable us to predict the yield value and mobility in an enamel if 
we did not flocculate the clay. It is the flocculation of the clay that inter- 
feres with the use of specific gravity. I have tried repeatedly to standard- 
ize enamel by taking specific gravity of the enamel slip. But as soon as 
you add a flocculating agent the whole series of geet gravity tests are 
upset. 

H. D. CusHMANn: I would like to ask Dr. Bingham whether there is 
an apparatus in existence which would enable the enameler to quickly 
determine the status of his enamel. We have been trying for about a 
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year to develop an apparatus that would give us a certain fluidity. If 
a man could quickly determine in the plant whether his ground coat was 
in proper status, that would be a good thing. 

Dr. BrincHAM: Mr. Cooke has obtained very good results with his very 
simple apparatus. Possibly that is not quick enough. We have been 
experimenting at Lafayette on measuring the time required to fill different 
portions of a long capillary tube under a constant pressure. A plasticity 
measurement can be completed in a few minutes and a fluidity can be 
measured in a few seconds. But no effort has been made to adapt the 
instrument for plant use. Eimer and Amend are selling a plastometer 
but it is not as simple or quick to use as the forms described above. 

Mr. CusHMAn: Will the fineness of grinding have a very changeable 
effect on that apparatus? 

Dr. BINGHAM: Fineness of grinding as well as flocculation have a very 
great effect on plasticity. But I believe that the apparatus can be used 
with a considerable range of particle sizes. The material should be 
screened to take out coarse extraneous material. 

CHAIRMAN STALEY: Enamels are ground sometimes to pass a sixty- 
mesh sieve and sometimes to pass a two hundred-mesh sieve, although 
the concentration by weight is the same. 

With any diagram or standard such as Mr. Poste has suggested, the 
fineness of grinding should be specified as well as the concentration. 

Mr. TYLER: A very important factor in the matter is to find some way 
to stabilize enamels in the slushing pan. I think if the matter of grinding 
were given serious consideration in its relation to the fineness of the enamel 
we would get an answer to this question. We all know that an enamel 
changes as soon as it is put into the slushing box and that there are no two 
hours in the day when it is absolutely the same, unless it is being worked 
with all of the time. 

Insofar as paints and enamels are concerned, I think that they are en- 
tirely different. You can no more measure them together through the 
same meter than you can oil and water together. 


THE TRANSLATION OF PYROMETRIC CONES 
TO TEMPERATURES! 


Mr. Booze: I asked to have this discussion given on the floor not be- 
cause I had anything to give, but because I hoped to get something out 
of it. The refractories manufacturers are concerned in the use of cones, 
not only in firing their ware but in testing-it. [he cones are used very 
differently in those two respects. In the first place, they want to control 


1 Presented at the Atlantic City Meeting, Feb., 1924 (Refractories Division). 
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the heat in their kiln, and that brings up the same problem they have in 
the other Divisions. With respect to the test for softening point, there is 
no criticism whatever of the standard cones. ‘The problem is in the cor- 
rect utilization of the results obtained. Many manufacturers insist on 
using the fusion point as corresponding to the temperature that their brick 
will stand in an industrial furnace. We know that that is not true and I 
doubt if we can ever use the fusion point in that way. It might be pos- 
sible to determine in a test of long duration where a brick did soften enough 
to flow and use that data in the manner described. However, this would 
complicate the test considerably and some data that I have indicate 
that even the present test requires more careful supervision than is ordi- 
narily given it. 

Five samples were sent to each of four different laboratories for fusion 
point determinations, considerable care being exercised in preparing the 
samples so that one lot was, to all practical purposes, identical with each 
of the others. Each of the laboratories to which the samples were sent 
was experienced in making this test, so that the results obtained may 
be considered as being representative. On the first sample the fusion 
point reported varied from cone 32 to cone 33, the second from cone 30 
to 33, the third from cone 28!/, to 30, the fourth from cone 26 to 27 and 
the fifth from cone 29 to 31. ‘These differences are considerable and while 
I do not doubt but that each laboratory would be able to check its own 
results, it is evident that either the test is not sufficiently well defined or 
that the fusion point cannot be accurately determined within limits of 
less than two cones. We have found in our laboratory that we can check 
this determination within a half cone in nearly all cases and for this reason 
I feel that the methods used in conducting the tests were responsible for 
the differences noted, but until the conditions are satisfactorily standard- 
ized, the inaccuracy of the test should be recognized and proper allowance 
made either in interpretation of results or in fusion point limits written 
into specifications. 

I understand that the Bureau of Standards contemplates an investiga- 
tion whose purpose is the determination of the time-temperature relation 
for the softening point of standard cones. It would be advisable for them 
to determine and publish an accurate temperature scale for the softening 
point of the standard cones when the test is carried out at the heating rate 
specified in our standard methods for tests. ‘There are two temperature 
scales in use now, neither of which is accurate and which differ considerably. 
It is rather common practice for manufacturers to give the fusion point 
of their product in degrees rather than in cones, the temperature being ob- 
tained by them by reference to a table after the fusion point had been 
determined in cones. ‘The temperature which is assigned varies accord- 
ing to the scale used. For this reason a standard scale is necessary in 
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spite of the fact that the fusion point temperature is accurate only for the 
prescribed rate of heating. 

GENERAL ORTON: I think that Mr. Booze has well pointed out the fact 
that to use a cone as a guide in burning clay ware is one thing and to use 
it as a mode of determining the ultimate fusion point of a ceramic mixture 
with a view to attaching a temperature tag to the test is quite a different 
thing. You are all ceramists and chemists and you will know that in- 
herently the fusion point of the mixture of dissimilar minerals cannot be 
made a very accurate determination of temperature because so many 
factors enter into it; the size of grain of the mineral, the way in which they 
react on each other, and firing conditions, all mitigate against exactitude 
in the process of the solution of one mineral in another. That, after all, 
is what the softening and bending of a cone means, gradual solution of the 
minerals in it until the mass becomes more like a fluid than a solid, and 
bends. 

From my own standpoint and after some twenty-seven years of contact 
with making cones I feel an increasing regret that Dr. Seger in starting 
this work ever attached the idea of temperature to the use of his cones. 
I think it would be much better and we should have been farther along 
perhaps in our appreciation of the case if he had not done so. But the 
mischief is done; the cone stands before the world in some degree as a 
mode of measuring temperature and it is too late for us to attempt to get 
rid of that impression. 

I have in all my pronouncements on this subject, advertising matter, 
and private correspondence, always minimized the temperature idea as 
much as possible and frankly called attention to the defects of the cone or 
any similar material as a time-temperature proposition and not tem- 
perature alone. I was rather amused and a little chagrined recently to 
find out that because I had taken that ground so frankly in what I have 
printed and circulated on the subject that some of the public are inter- 
preting that as a disclaimer of the quality of my material product and imag- 
ine that the other is all right. I hardly like to have that inference made. 

In the firing of ceramic ware the cones are used as a guide. You are 
submitting the ware to a comparison against a material in which a similar 
‘series of reactions is in process. If you are firing fire brick the grain is 
coarse and the mineral combinations are slow, but after all it is a process 
of gradual solution or hardening caused by the solution of one mineral 
in another and that is what the cone is doing. So that it seems to me to 
be possible to establish a relationship between the cone where long firing © 
processes are concerned and the slow reaction time is made use of and the 

similar degree of hardness or stability in the body that you are trying to fire. 
It does not mean to say the correct firing temperature in the kiln and 
the melting point of the cone have any other than a fortuitous relation 
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to each other but if you find, for instance, that cone 16 gives you a time- 
temperature treatment at the end of which the fire brick show good phys- 
ical qualities you will not need to establish any other connection. For 
that purpose I think the cones serve as well as they do in whiteware or 
any other. : 

When you make a fusion test the situation is quite different. The fusion 
test of a fire brick is a different thing entirely from its actual use. Actual 
use is strung out over long periods of time usually from a few days to many 
months and the time factor is more extended perhaps than in any similar 
case we could illustrate. But when you are determining the fusion point 
of fire brick you destroy all of that set of conditions. You pulverize 
the fire brick to a minute powder, prepare a test piece, put it into a small 
furnace and bring the temperature up rapidly to the point of ultimate 
softening. Now the cone is doing the same thing and it is possible there- 
fore to establish a fairly exact relationship between the melting of the cone 
and the melting of this ground pulverized mixture composing the fire brick. 

The information thus obtained does not mean that the fire brick could 
be used at that temperature. ‘The information we have is an arbitrary 
thing and not very directly translatable into service temperatures of 
the product. But the trade, I imagine, demands that there be some idea 
of relative fusibility of fire brick and therefore, to meet that, this test has 
been devised by fire brick makers and users to get at something to show 
that one fire brick will actually fuse at a different temperature than an- 
other fire brick though neither one of them is actually used at their fusing 
temperatures; or that the fusing conditions if obtained at all are attained 
in the long-time reaction, in which the time factor is almost infinite. 

I indicated in the early part of my statement that it is unfortunate that 
the temperature idea is so insistently connected with the use of cones but 
since it is, the only logical thing to do so far as applying the cone method 
to the determination of the fusing point of refractory materials and prob- 
ably to other purposes is to establish under accurately controlled condi- 
tions by the best methods available the fusing point of the cone mixture. 
But you will, of course, understand that if that is done it has to be hedged 
about with a very exact set of specifications. ‘The cone itself must conform 
accurately to the size of the crucible in which it is fired, must conform 
accurately to size, and the wall of the crucible must be just so; the oppor- 
tunities of radiation of heat by which it is surrounded must be so; the time 
factors must be accurately controlled both in the preparatory stage of the 
firing and later. The rate of temperature increase per hour or minute 
must be known. All of these things have to be done if you are going to 
tie a temperature tag on the cone. If all these things are done I believe 
that you will find that the fusing point of the cone can be stated quite 
accurately and that the cones will come down at that exact temperature. 
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But that does not mean that somebody else who has not that series of 
equipment and who is willing to devote that amount of time to the process 
would get the cone fusion at that temperature. 

Of course, the application of the temperature to fusion of refractory 
cones is somewhat more difficult than it is in a lower series because of the 
pyrometic difficulties themselves; the various points beyond which you can 

distinguish with the naked eye what is going on. That is much more difficult. 
I do not wish to give you the impression that I think this test should 
not be made. On the contrary, talking with a number of you I have 
rather been switched to the point of view that some good results and some 
educational may be had by going into it. I think those who clamor for 
the use of temperatures in connection with cones will perhaps gain a truer 
perspective of the whole subject of accurate comparison being made. It 
will show how many factors are not now appreciated. 

I take the cone somewhat seriously, not as a scientific tool, but as a 
great practical convenience. ‘There can be scarcely any doubt of that in 
view of the constant increase in the use of it over a long period of years. 
Twenty-seven years is quite a while. The curve of use has gone steadily 
onward all the entire period and does not seem to show any indication of 
stopping. ‘That could hardly be unless people got a definite value out of 
it. But the greatest value will be gotten out of it if we realize in the be- 
ginning just exactly what it is for and try to use it for that purpose. 

In connection with the Bureau of Standards I will codperate, if allowed, 
with that organization or with any other organization that the AMERICAN 
CrRAmIc Society wants to utilize in having tests made to show the rela- 
tion existing between the foreign-made cones and the American-made 
cones. I am perfectly willing to facilitate that by furnishing materials 
and advice so that we can establish as nearly as possible the relationship 
between the different series. I am not very optimistic about any great 
concrete ‘value coming from such tests. I think you ought to look the 
facts in the face and use the cone for what it is good for and not attempt 
to make it do things for which it was not designed. 

Mr. Hows: I have felt for some time too, we are well in need of some 
educational work in connection with the use of cones. In fact the AMERI- 
CAN CERAMIC. SOCIETY on one or two occasions sent small mimeographed 
copies explaining the strong points and weaknesses of the cones. In the 
refractories industry more than probably any other, the cones are used 
to.a large degree in the sale of products as well as in the manufacture. 
We find as we get up to the higher temperatures the published fusion 
point varies considerably. They agree pretty closely to cone 20, but the 
old series carries the 20°C jump whereas the new ones have a 50°C jump 
between cones so that they will vary approximately 70°C. It really places 
the progressive manufacturer to a disadvantage. 
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A progressive man, you might say, having a product fusing at cone 32 
can go out and say his product fuses around 3100°F, but the man using 
the old scale and having a brick fusing at cone 30 can go out and cite 
3218°F, a difference there of 118°F. So we have tried to bring that point 
out and familiarize manufacturers with that discrepancy. 

I believe in the application of the cone fusion test results. They go 
to their customer who has a report of 3218°F. (That is a familiar one.) 
He will immediately know that is cone 32 on the old scale and he can trans- 
late it in terms of the newer scale if he is using that. Another thing we 
have tried to bring out is the fact that the whole temperature scale at the 
time the older values were assigned was considerably higher than it is 
now. I believe that platinum was one of the standard points several 
years ago and it was considered as melting at 50° or 60°F, higher than it 
is considered at this time so that the whole upper range has been thrown 
off for that reason. 

Coming back to the purely manufacturing standpoint I do not believe 
that there is anybody using pyrometers who does not check them or the 
cones with the pyrometers. It seems to me if a set of well standardized 
time-temperature curves were broadcasted to users of cones, it would at 
least show that the time was as great a factor almost as the temperature. 
By having a set of curves perhaps corresponding to the rate of heating up 
fire-clay brick which is fairly uniform and then going to fairly standard- 
ized period of oxidation which is not so great in this industry, that a man 
could find some curve there that would nearly hit his condition. If he 
insisted on knowing his kiln temperatures he could estimate it more reason- 
ably than he can at the present time. 

It seems as though rather than trying to get specific information along 
these lines that the educational work suggested by General Orton is a 
thing we ought to back up and as soon as possible for the benefit of the 
man who really wants to learn their advantage. 

CHAIRMAN Harvey: I think Mr. Booze brought out the hae from 
which the difficulty arises. If we only had one scale of temperature at- 
tached to cones, it would not make any difference what it was. We 
would speak the same language. Most of us appreciate the limitation 
and advantages of cones for measuring heat values and the trouble we are 
in is that one manufacturer and consumer specify a certain temperature 
which we have to translate into terms of cones and we do not know what 
scale they are working on. So if we can bring about a standardization 
which will be adopted by both the manufacturer and the industry as a 
whole, personally I do not think it makes any difference what it is— | 
whether it is direct or indirect. So long as there is one of them, the cone 
number is as good as anything else. 
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DISCUSSION ON “IMMISCIBILITY IN HIGH SILICA MELTS”! 


By J. W. GREIG 


Dr. Bowen: Hitherto the glass making oxides have for the most part 
been regarded as completely miscible. It is not so long ago that some 
glass makers thought that the lead-rich layers forming in the bottom of 
pots of flint glass were due to immiscibility but I do not think that anyone 
would urge that now. They are due to differential melting and settling 
of a heavy liquid not yet mixed but when it is mixed in any way it will 
remain mixed. 

What I want to speak of now is a different matter—something that will 
not mix, just as oil and water will not mix. ‘The story of this investiga- 
tion goes back several years to a time when I myself was investigating 
the system, magnesia-silica. In that work it was found that in very sili- 
ceous melts the liquidus of cristobalite rose very steeply and suggested a 
very high melting point for cristobalite. Later Ferguson redetermined 
the melting point of cristobalite and found that, while it was considerably 
higher than had been supposed, it was not as high as the steep liquidus 
suggested. 

On account of the temperature limitations of the platinum furnace the 
cristobalite liquidus had not been followed above 1650°C in any system. 
Several systems investigated showed the same very steep cristobalite 
liquidus, which fact, taken in conjunction with Ferguson’s value for the 
melting-point of cristobalite (1710°) proved that the liquidus of cristo- 
balite in all these cases must flatten in a very remarkable manner in com- 
positions close to pure silica or that the liquidus is actually discontinuous 
as a result of the formation of two immiscible liquids. Having a platinum- 
rhodium resistance furnace at our disposal which would enable us to work 
at temperatures above those attained by the platinum furnace, it was 
decided to investigate the exact shape of the cristobalite liquidus at the 
higher temperatures where it had not hitherto been studied. 

As a result of this work it was found that in some systems there is indeed 
a discontinuity in the cristobalite liquidus, due to the formation of two 
liquid layers. ‘The systems in which the exact form of the cristobalite 
liquidus has been determined are the following: CaO-SiO2, MgO-SiOs, 
SrO-SiOez, BaO-SiOs. In each of these except the last it has been found 
that there is a high silica region in which two immiscible liquids are formed. 
With BaO there is a remarkable flattening of the liquidus but immisci- 
bility is not shown. 

A preliminary examination of the systems, NazO-SiO, and K2,O-Si02 
has also been made and, while the full details of the shape of the liquidus 


1 Presented by N. L. Bowen at the Atlantic City Meeting, Feb., 1924 (Glass 
Division). 
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of cristobalite in these systems is not determined, enough has been done 
to show that there is no region of immiscibility. 

Dr. INSLEY: Could you imagine such a case in which the silica liquid 
was the dispersed phase and the low silica was the dispersion medium? 

Dr. BowEN: I can imagine such a case but we have never found it. 
Probably it has something to do with the surface tension phenomena. 
Even when we have a very large excess of the lime phase it occurs as glob- 
ules, with thin films of the other phase. 


DISCUSSION ON “THE SYSTEM Al,0;-SiO,”! 


A. A. Kien: I think this paper is an exceptionally fine contribu- 
tion. ‘The Norton Company have been doing quite a little work with 
alumina-silica fusions of the general composition of sillimanite. When — 
working to the ratio Al,O3.Si0O2 with the purest raw materials we had, 
we invariably ran into crystalline material, supposedly sillimanite, contain- 
ing 6 to 10% glass. ‘This did not seem of particular significance because 
glass has been reported as a usual constituent of artificial sillimanite. 
However, within the past few months, we have been working with com- 
positions on the high alumina side of the Al,O3.SiO2 formula. For in- 
stance, a fusion with a composition of 75% Al,O3 and 25% silica should 
give on the basis of the Al,O3.SiO. formula an excess of corundum equal 
to 30%. Asa matter of fact, we estimated not more than 2-3% of crys- 
talline alumina present. We first thought that the analysis of the batch 
was wrong but in checking up the analysis it was found correct. We 
were, therefore, led to the assumption that there existed either a solid 
solution of alumina in sillimanite or else that artifical sillimanite was not 
Al,O3.Si0O, at all but of a composition richer in alumina. 

About that time Dr. Bowen presented a paper at the Geological 
Society which practically cleared up the whole situation, indicating the 
existence of 3A1,03.2SiO. and showing that so-called artificial sillimanite 
was of this composition rather than that of the natural mineral, wz., 
Al,O3.510z. 

Pror. Wi1Lson: As I brought out this morning in discussion of the paper 
on sillimanite, our work in melting batches of sillimanite in the electric 
furnace in 200 or 300 pound lots has checked up with Dr. Bowen’s results 
very nicely. We have found, however, that the 3Al.03.2Si0, sustaining 
melting incongruity is hardly checked up by our results. We have pro- 
duced a great many ingots of that composition and of higher Al,O3 and in- 
no case have we found any corundum. . 


1 See N. L. Bowen and J. W. Greig, Jour. Amer. Ceram, Soc,, 7 [4], 238(1924), 
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Dr. Bowen: It is all liquid, then cooled. Crystallization may not 
begin until you get down to 3A1,03.Si0, in which case you get corundum. 
You have to hold it for a considerable time to get the desired form. We 
always work in that way until we obtain the equilibrium. 

ProF. WILSON: In making a big melt it cools comparatively rapidly. 
Would you expect us to get any corundum at all until the mixture is well 
above the 3A1,03.5i102 ratio of alumina? 

If that sustains melted incongruity it would not act as a pure Serta 
substance and melt down from the sides but it would tend to slump more or 
less. In our tests we have always found that 3A1,03.2SiO. would also 
melt down as a cake of ice—melt down from the sides. The cone would 
actually melt away at the melting temperature, whereas if the material 
melted along that cooling curve you would get a series of liquids supporting 
solids and it would be a case of slumping rather than actual melting. 
In that respect only do our results not bear out your large scale experi- 
ments. 

Dr. BOWEN: When you heat or cool a thing very rapidly you need 
not get the equilibrium conditions. Very much more melting will go on 
than does go on at a given temperature. 
 Pror. Wiuson: As I understand it, your 5 alumina 2 silica combina- 
tion is not a chemical compound. 

Dr. Bowen: ‘There are many other types of compounds that have 
this incongruity. Not only do you get alumina in that 3 to 2 combination 
—you get it in the one to one. You get natural sillimanite. 

ProF. WILSON: Starting lower than one to one, and bringing the alumina 
up and above three to two, we do not get any corundum, but when we have . 
gone above the two to three ratio, the corundum appears. 

Dr. Navias: Has the viscosity of the SiO, and Al,O; mixtures been 
determined? Of course the viscosity will greatly influence the time ele- 
ment sufficient for the formation of crystals. 

Dr. BOWEN: We have tried to make glasses of these mixtures for the 
purpose of determining their viscosity partly to know what they are and 
partly to determine the composition of their liquid phase, sometimes a 
very useful thing. We find it impossible to cool the glass rapidly enough 
to prepare a glass beyond the one to one proportion. We have prepared 
glasses of silica and on over in the neighborhood of one to one composition 
making a very minute amount and letting it fall under the furnace. Be- 
yond the one to one ratio you cannot cool rapidly enough even to get it 
to glaze. ‘The viscosity affects the crystallization very materially and the 
rate of crystallization indicates the viscosity increases regularly from the 
point one to one and presumably over to an alumina. It may not be a 
linear change but certainly there is a general increase in the viscosity 
going toward silica, a decrease in going over to alumina. 
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MISBRANDING RAW MATERIALS AND CERAMIC CHEMICALS 
FOR GLASS MANUFACTURE! 


Dr. SILVERMAN: My attention was first called to misbranding during 
the war, although it had undoubtedly existed for many years. I happened 
to be at a glass factory at a time when a beautiful specimen marked ‘“‘Nitre 
Cake’’ was brought in and placed on the president’s desk and he decided 
at once that he was going to order some since the dirty looking South 
American nitre was very scarce and costly and he could get this for two 
cents a pound. I told him if he would send empty freight cars to some of 
the nitric or hydrochloric acid plants that he could get all he wanted by 
paying the freight; that it was not nitre, that it was a by-product of the 
nitric acid industry, and that if he ever introduced it into a pot of lead 
glass he would regret the day he began the experiment. I have been 
on the watch for such cases ever since, and in the course of my work 
during the last five years have run into a number of materials which 
were misbranded. 

One of the worst acts in the whole lot is the selling of an article which is 
called synthetic ‘“‘cryolite,’’ which, according to analysis contains fluorspar, 
sodium silicofluoride, feldspar and quartz or sand. It sells at about 
six and one-half cents a pound and there area lot of gullible manu- 
facturers buying it. One of the members of the Glass Section of the 
Society said that it serves the manufacturer right if he pays the price 
for this material instead of having a chemist in control of the work in his 
plant. 

In a single instance, where we made the anlaysis and substituted the 
materials themselves instead of buying synthetic “‘cryolite,’ so-called, 
the cost per pound was reduced from six cents to two cents, and the saving 
in a single glass, of which only three or four pots were made per day, was 
over $5000 per annum. You can get a pretty good chemist for that sum 
and the glass manufacturer ought to realize what the purchase of such 
material means. 

There is another preparation which is sold together with formulas for 
the making of the glass, which contains plaster of Paris, sodium silico- 
fluoride and feldspar. It also sells at six and one-half cents to seven cents 
a pound. ‘There was also an earlier mixture, known as Opaline, which 
brought a good price. 

I do not know that we can object to the sale of a material or a mixture 
of materials under a trade name because that is business for the fellow 
who is clever enough to put it over, but we certainly can object to the 
misbranding of an article put on the market as cryolite that contains no 
cryolite. I believe that the AMERICAN CERAMIC SOCIETY ought to go on 


1 Presented at the Atlantic City Meeting, Feb., 1924 (Glass Division). 
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record asking for the enactment of a law governing commercial chemicals, 
in much the same way as food products are governed by the Food and Drug 
Law. 


Dr. SHIVELY: This suggestion of Dr. Silverman is really a fine one. 


I have visited glass plants and have had occasion to get in their mixing 
rooms and find out what they have. You would be surprised to know 
the number of them that have fallen for these so-called preparations, 
that as has been explained are being exploited. You would be surprised 
to know how many people have bought them and have never tried them 
out. They buy them, influenced by the salesmanship of the man selling 
them, and after they get them, they put them aside to be used some time 
later. 

Dr. Shively, Dr. Silverman and Mr. Blau were appointed to write out 
the resolutions and reported as follows: 


RESOLVED: That the Glass Division of the AMERICAN CERAMIC SOCIETY urge the 
United States Government to enact a Jaw similar to the Food and Drugs Act, controlling 
interstate shipments of ceramic chemicals for the purpose of preventing misbranding 
and adulteration of said chemicals and raw materials. Further, that other Divisions 
of the AMERICAN CERAMIC Soctety be asked to take similar action leading if possible 
to a resolution to be presented by the National Society. 


Mr. Mopres: What does that cover? 

CHAIRMAN: Ceramic chemicals. 

Mr. Moves: What compounds do you expect to control? 

DR. SHIVELY: That controls, as I understand, all raw materials and 
chemicals that enter into the manufacture of ceramic products. I might 
say that since this resolution was drawn I found out through a representa- 
tive of one of the large houses here that there is already a law which controls 
misbranded interstate shipments, providing anybody wishes to push it. 

Mr. Mopkss: It is not expected to cover a man who makes a compound 
or a preparation? 

DR. SHIVELY: No. 

Mr. Mopss: If he ships feldspar and it is sold as that and not under 
some mysterious name? 

Dr. SILVERMAN: If a man wants to sell something under a trade name 
and the glass manufacturer wants to buy something under a trade name, 
that is not covered by our Resolution, but he cannot sell a mixture of 
substances which do not contain cryolite as synthetic cryolite. Syn- 
thetic cryolite has a definite composition and it is supposed, according to 
the specifications of Griinwald and others, to contain a certain percentage 
of cryolite. If he wants to sell something under a trade name, for instance, 
Opaline, that is his business. He is selling a mixture for coloring some 
ceramic product but he cannot call it cryolite if it is not cryolite. 
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If an act already exists which covers this, our resolutions should be 
changed urging the enforcement of that act rather than the creation of 
a new one. 

The resolution was amended as follows: 


RESOLVED: That the Glass Division of the AMERICAN CERAMIC SOCIETY urge the 
United States Government to enact a law, or enforce one if already existent, similar 
to the Food and Drugs Act controlling interstate shipments of ceramic chemicals and 
raw materials for the purpose of preventing misbranding and adulteration of said 
chemicals and raw materials. Further, that other Divisions of the AMERICAN CERAMIC 
Society be asked to take similar action leading if possible to a resolution to be presented 
by the National Society. 


Resolution carried. 





DISCUSSION ON “CONDUCTIVITY OF SODIUM CHLORIDE 
IN SODA LIME GLASS”! 


Mr. GREENE: May I ask if the glasses melted showed any signs of 
opalescence? 

Dr. SILVERMAN: ‘The glass was not an opal glass at all. It was a 
crystal glass. 

Mr. GREENE: ‘The chloride had no effect in producing opalescence? 

Dr. SILVERMAN: No, there was no opalescence except in a few instances 
where there was a small amount of devitrification around the electrodes. 
We attributed that to unusual conditions and in those cases the determina- 
tions were discarded. In the majority of instances we had a clear melt 
and there was no devitrification. We found when we got beyond 1.41% 
sodium chloride content that the salt would form a separate liquid layer 
and then the results had to be discarded because we were getting the con- 
ductivity of the fused salt as well as that of the solution in glass. 

Dr. SHIVELY: I come in contact with a number of opal manufacturers 
who use calcium sulphate. They claim that it has some effect in increasing 
their opalescence. In this work of yours did you find that the presence 
of electrolysis had any influence on that? 

Dr. SILVERMAN: I have found in research on opal and alabaster glasses 
that the moment you introduce chloride or a sulphate there is that effect. 
There is a tendency to precipitate a certain amount of material and in- 
crease the density of the glass. Of course, there are various theories that 
have been advanced. One is what we were trying to prove here, that salts 
in solution in the glass ionize and precipitate the colloid. The other is 
that it is entirely an oxidation phenomenon and the latter has some sup- 
port. For example in an investigation that was conducted a few years ; 


1 See Willard J. Sutton and Alexander Silverman, Jour. Amer. Ceram. Soc., 7 [2], 
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ago an alabaster glass that was left in the pot long enough to become crys- 
tal lost color entirely. At the suggestion of a workman in the plant we 
played a stream of air on the surface of that glass because we were told that 
the air would cool that glass down and that when it was melted again it 
would be alabaster. It seemed incredible that a thing like that should 
happen as it did. I looked over all of my batches on opal and alabaster 
glasses to see whether oxidation played a part. ‘There was not one batch 
in which we did not employ an oxidizing agent. If we used sulphates at 
high temperatures as oxidizing agents when the chlorides were used alone 
we got no opalescence, and no alabaster effect unless nitre was introduced 
or some other oxidizing agent. Even with a chloride and an oxidizing 
agent there is the possibility that the increased opalescence is the result 
of oxidation and not the effect of electrolytes in solution. 

Mr. PAYNE: I was trying to find a substitute and an improvement 
over arsenic as a clarifier. We tried potassium chlorate in small quanti- 
ties and substituted in a small experimental tank a bleaching powder, cal- 
cium oxychloride. We put in all of the CaO which ran to about 8% 
of the total in the form of oxychloride with no sign of opalescence resulting. 

Dr. SHIVELY: A number of manufacturers in making flint glass use as 
high as 25 pounds of sodium chloride to a thousand pounds of sand. ‘They 
claim it prevents the formation of scum. I know of one place where every 
manufacturer in that immediate district used sodium chloride. There is 
a lot of sodium sulphate being used to prevent scum but in one particular 
location a number of them used sodium chloride. 

Dr. SILVERMAN: Is the temperature high enough to drive off the salt? 

Dr. SHIVELY: 2700°F. 

Dr. SILVERMAN: I should think they would find it difficult to drive 
off salt; it would create a high tank corrosion. 

Dr. SHIVELY: They are doing it right along. They are using it regu- 
larly in one locality. It seems that some man tried it out and found that 
it gave him good clear glass and free from scum. He notified the other 
people in that immediate vicinity about it and they are all using it now. 

Dr. SILVERMAN: Of course, you have an advantage in the use of floats 
inatank. Any chloride layer on top stays out of the working end of the 
tank, but you can hardly get over 11!/2% sodium chloride into solution 
and the surplus is going to form a liquid on top like oil on water. 

Dr. SHIVELY: ‘Twenty-five pounds of chloride. would not be a great 
amount to 1000 pounds of sand. 

Dr. SILVERMAN: You are beyond the sodium chloride solubility limit, 
you will find. ; 

A MEMBER: You speak of the solubility limit on sodium chloride in 
such glasses. That varies with the temperature. You speak of 1.41. 
Can you give us any idea at what temperature that holds? 
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a) 


Dr. SILVERMAN: The curves show the conditions under which the 
experiments were run. The maximum temperature in this particular 
series was 1100° to 1150°. 

A MemBer: And then that figure holds at the maximum temperature? 

Dr. SILVERMAN: Yes, it holds at that temperature. We actually 
found a salt layer on the surface of the glass when we got beyond 1.41%. 

A MEMBER: Does the solubility decrease with temperature? 

Dr. SILVERMAN: It becomes slightly less, but this was the greatest 
amount we could introduce at any temperature within the limits of our 
investigation. 


REFRACTORIES QUESTION BOX 


KE. E. Ayars, EDITor 


Questions 


1. Does the grinding (coarse or fine) have anything to do with the resistance 
of a fire clay to spalling? 

2. What difference is there between the properties of a soft mud machine-made 
and a hand-made brick? 

3. Can an iron-free clay brick be made for blast furnace service? 

4, Will results in service justify the expenditure and added cost necessary in 
order. to make fire-brick mixes from definite percentages of definitely sized clay grains? 

5. What effect do soluble salts (such as show on red burning clays as scum) 
have on the refractoriness of fire brick? Are the silicates formed with such salts in 
burning of low refractoriness? 

6. What effect do sand and air inclusions (commonly called sand cracks or 
molding cracks) incident to hand molding, have on the service of hand-made fire brick? 

7. What is the cause of rapid failure of fire brick in the checker work baffles 
of oil-fired boilers, subjected to a temperature of 2300°F but against which the oil 
flame does not impinge? ‘The failure consists of premature vitrification and carbonizing 
with subsequent fusion. Is this a result of subjecting the brick to a reducing atmos- 
phere? 

8. What is the reason for the more rapid failure at a lower temperature of fire 
brick subjected to reducing atmosphere than will obtain with the same brick under 
oxidizing conditions? 

9. What is the relative spalling tendency of fire brick under reducing and oxi- 
dizing conditions, respectively? 

10. At what temperature does fire clay break down into sillimanite and quartz? 
Are the crystals thus formed actual sillimanite or are they the newly discovered mineral 
8Al,032SiO2? 

11. What properties should a clay brick possess to give good service in rotary 
cement kilns? 

12. What properties should a clay brick possess to give good service in vertical 
shaft lime kilns? 

13. How can the water content for wet pan charges be gaged? 

14. What simple laboratory tests can be used to keep the quality of refractories 
up to standard? 
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Question 


At what temperature does fire-clay brick break down into sillimanite and quartz? 
Are the crystals thus formed actual sillimanite or are they the newly discovered 
mineral 3Al,0;2Si0O. which has been called mullite? 


Discussion 


“In general number | fire clays dissociate into aluminum silicate and glass. 
The probable composition is 3A1l,0;2SiO. The temperature at which 
crystals of the latter appear distinctly enough so that they can be distin- 
guished optically, ranges from somewhat under 13800°C to above 1350°C. 

“Concerning the composition of aluminum silicate, our experience with 
fusions of the products running high in so-called sillimanite compositions 
verify the work of Bowen and Greig.' We assume that their findings hold 
true in porcelains and in fire-clay refractories. 

“Our experience has been that the formation of this crystalline constit- 
uent progresses during the service of the brick under high temperature 
conditions. In no case, however, unless there be the fluxing action 
materials introduced extraneously, do the crystals of aluminum silicate 
grow to a large size and to perfect development.’’—A. A. KLEIN, Norton 
Company. F1om joint notes of Herbert Insley and A. A. Klein. 


Hewitt Wilson states that Bowen and Greig have answered the question 
regarding the composition of the aluminum silicate formed in fire clays 
under high temperatures. His letter proceeds as follows: “We have no 
data on the development of mullite in fire-clay brick for we have been 
working with purer materials carried to melting temperatures in the elec- 
tric furnace. We did get the mullite-corundum crushed fragments to 
re-crystallize as low as cone 20 in an oil-fired furnace. 

“We do not believe that the development of mullite in the ordinary fire- 
clay brick has much effect on the internal structure of the brick because 
the quantity of crystalline material is too small to produce strength by an 
interlocking of crystals when compared to the amount of amorphous ma- 
terial plus fused glass. 

“Mullite crystals will form in high temperature silicate fluids, such as 
the Orton cones, or at low temperatures in such liquids as melted PbO, 
provided the alumina-silica ratio is high enough. Crystalline glazes can 
be produced by making a super-saturated solution of mullite in PbO 
glass.” —HEwitt WiLson, Univ. of Washington. 


Question 
What is the relation of this formation of 3Al,032SiO, and silica glass mentioned by 
Bowen and Greig to the condition seen in fire brick after long service in high temperature 


1N.L. Bowen and J. W. Greig, ““The System Al,O3-SiO2,”’ Jour. Amer. Ceram. Soc., 
7 [4], 238; 7 [5], 410(1924). 
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brick kilns and flues, when the greater portion of the brick appears to be black glass with 
occasional white flint clay grains or quartz particles? 


Discussion 


“The black glass found in fire brick after long service at high tempera- 
tures often contains mullite crystals but unless the latter form a thick coat- 
ing on the surface to retard slag attack, they cannot be of much impor- 
tance. In our tests with purer materials, even small amounts of glass 
produced ‘internal lubrication’ of the crystalline structure and we believe 
that this accounts for the ear slumping of the first artificial ‘sillimanite’ 
refractories.’’—HeEwitTt Wiison, Univ. of Washington. 


‘The condition where the brick appears to be a black glass with occa- 
sional white flint clay grains or quartz particles seems to us, without hav- 
ing examined the product, to be a case of fluxing, probably as a result of 
reaction with constituents of the combustible. We have had occasion to 
examine the back of a fire-clay piece in contact with an oil flame for a long 
period of time. ‘This was coated with a milky white vitrified substance 
which was found to consist of a clear glass containing well-developed silli- 
manite needles. In this particular case the flux was soda, which was found 
in very small amounts in the oil.”—A. A. KLEIN, Norton Company. 
Further discussion of these questions has been solicited but is not now 
ready for publication. ‘Those readers interested are requested to contrib- 
ute to the discussion for an early number of the Question Box.—Ed. 


Question 


Will results in service justify the use of super-refractory brick, and the added ex- 
pense necessary in the proper fabrication of such a refractory? 


Discussion 


The following extract from private correspondence with a furnace 
engineer and designer gives some figures and reasons why a super-brick is 
desirable in certain cases. 

‘There are a number of water-cooled ports used in open hearth furnaces 
in this country and none at all in Europe. The ports are extremely ex- 
pensive and require considerable attention. They wear out rather fre- 
quently. ‘The only reason they are used is because when ordinary fire 
brick of the best grade are used it does not permit the forcing of the fur- 
nace which is so much desired in this country. For example, if an O. H. 
furnace costing, with all the equipment that goes with it, about $1,000,000 
can be forced so as to yield 25% more steel per year, the investment of 
$1,000,000 will yield a gross income 25% greater but a net income of 
probably 50% greater. ‘The cost therefore of a high grade fire brick is not 
an important consideration in comparison to its value if it will do the work. 
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“In certain other types of furnaces we would arrange the ports and the 
combustion chamber in a more efficient manner if we could get refractory 
materials that would stand the service. We are continually modifying 
our designs so as to meet the limitations of the fire brick we have to use. 
Then again in certain types of furnaces where the heat is extremely high, 
in fact in almost all types of furnaces where the temperature is over 2700 °F 
we are obliged to use a crown that is but nine inches thick. We do this so 
that a large portion of the heat will be wasted by radiation and leakage 
through the roof and thus prevent the hot side of the roof from becoming 
over-heated. If we could get a brick that would stand 3000° continually 
we would build the roof with an extra rowlock of brick over it to hold the 
heat in. Our furnaces would then be more efficient. In many cases 
it would save at least 10% of the fuel. This of course would amply jus- 
tify the use of an expensive fire brick.”’ 


Question 


What properties should a clay brick possess to give good service in lime kilns? 


Discussion 


“To cover the matter of lime kiln linings a discussion of several pages in 
length would be required. Briefly, there is to the writer’s knowledge no 
one type of refractory which is best suited for all types of lime kilns. This 
is represented in a great variety of service conditions such as, method of 
firing, kind of fuel, kiln output, temperatures obtained, analysis of stone, 
kiln design, etc. For instance, for a shaft kiln, we are apt to find different 

refractory service requirements for the fire box and the burning zone, which 
is a variable in the kiln itself, and again refractory requirements may vary 
from kiln to kiln, depending upon whether the furnace is hand fired or gas 
fired. | 

‘There are also types of vertical lime kilns in which the kiln is fired not 
by having fire boxes at the base, but by mixing coke with the charge and 
the combustion takes place in the main chamber proper. Briefly the mat- 
ter of refractories for vertical is covered as follows: The chief requirement 
of the lining for the upper zone is that it resist abrasion or wearing action 
of the stone and that it be only moderately refractory. For the portion 
of the kiln extending from eight to fifteen feet above the fire box, the brick 
must necessarily be of high refractoriness, at the same time showing good 
mechanical strength and resistance to abrasion, and also have a moderate 
resistance to spalling action. 

“Under certain conditions, where either the stone is somewhat impure 
or where very high temperatures are obtained, it is often economical to 
use a high alumina type of liner, which is more inert to the chemical action 
of the charge. i 
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“With respect to the rotary type of lime kiln, the lining for both firing 
and cold zone must resist abrasion or wearing action and the lining in the 
firing zone is, perhaps, on the whole, subjected to higher temperatures and 
to more severe chemical action than is true in the case of the vertical 
kiln. ‘This fact has led to the extended use of the super-refractory of high 
alumina type of rotary hot zone liner in the lime industry. 

“The whole problem, therefore, of refractories for lime kilns dissolves 
itself into the matter of analyzing each service condition.”’—L. C. HEwiITr, 
Laclede-Christy Clay Products Co. 


Question 


What is the cause of the swelling of fire brick in the hearth of a lead blast furnace 
after the furnace has been blown out and is allowed to stand idle? 

Will a high alumina brick resist metal absorption in a lead furnace? If so, what is 
the minimum alumina content required in such a brick? 

What is the best type of refractory brick for lead blast furnace work? 


Discussion 


The following data is submitted to give the preceding question on lead 
furnace refractories a background and does not attempt to answer or dis- 
cuss them. The information was secured from an operator of a battery of 
lead blast furnaces. The furnace construction includes the customary 
fire-brick hearth, water cooled jackets at and above the tuyéres, and a 
fire-brick stack of rectangular cross-section. 

Some years ago considerable experimental work was done in re-lining 
the furnaces to find a refractory which if possible would cut down the metal 
absorption. It was felt that if some such brick could be found it would 
pay to use it even though the first cost of the brick were high. The highest 
absorption occurs in the lead crucible and is apparently unavoidable on 
account of the great weight of metal contained. In addition to the 
mechanical difficulties introduced by the expanding brickwork, the re- 
smelting cost and the interest charges on precious metals tied up in the 
lining is quite an item. ‘There is more or less slag absorption above the 
metal line and in the slag pocket. 

In the search for a non-absorbent refractory many brands of first grade 
brick from all sections of the country were secured and installed in the 
most painstaking manner. Accurate records of the weights of all brick 
used were made, both before installation and on tearing out. No apparent 
difference in lead absorption was noted in any of the brick per unit of weight. 

After trying several brands of first quality and a few brands of intermedi- 
ate duty brick, one product was selected as giving promise if it were ground 
finer and fired harder. Accordingly brick were secured which were made 
by three different processes (dry press, stiff mud, hand made repress), the 
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ingredients being finely ground and the brick fired very hard. ‘These 
three types of brick were installed in the same lead crucible together with 
hard fired, coarse grind, grogged brick regularly furnished by this manu- 
facturer, a quarter of the lining being made up of each kind of brick. At 
the end of the run a few whole brick of each kind were removed. ‘There 
was no apparent difference in the amount of lead absorbed by any of the 
brick. 

Brick tested in the first general investigation included some from the 
Missouri, Kentucky and Pennsylvania fields and were nearly all made 
from normal fire clays. No alumina content higher than 35% was 
noted. Some intermediate duty or low duty brick with silica content 
ranging from 60 to 72% were also used. ‘The cheapest and most accessi- 
ble brick is now in satisfactory use and there appears to be no reason 
for making a change unless further test of the recently developed high 
alumina brick should show an advantage over the cheap brick in service. 
The following analysis is typical: SiO, 69.6-, AlO3 24.6-, Fe,O3 1.3-, 
CaO 1.9=, MgO 1.6—,loss 1.0—, fusion cone 29-30. 

Fire brick swell considerably as they absorb metallic lead making 
necessary a more or less flexible expansion joint between the water cooling 
jackets and the stack. This consists of two courses of reversed wedges of 
magnesite brick which permits adjustment. The stack must be self- 
supporting. As soon as the expansion joint is closed entirely the hearth 
must be rebuilt and the smelting zone relined. 

When the brick have become completely impregnated with lead there 
appears to be no tendency for the metal to go through to the wall or jacket 
as in the case of copper penetration, but the brick continues to swell and 
absorb more lead. 

If a furnace is operated for several months until the brickwork is filled 
with lead, then blown out and allowed to stand idle for a time, the hearth 
and lining will continue to swell and puff up. If allowed to stand long 
enough the expansion joints would gradually close up tight and require a 
rebuilding of the furnace. The brick do not go to pieces, probably on 
account of the complete impregnation with lead which being ductile allows 
the further expansion without rupture, and the furnace may be blown in 
again if required provided the expansion joint is wide enough to warrant 
it. 

Metallurgical coke is used for fuel, which is mixed with the charge of 
roasted ore. About 30% of scrap iron is added to the charge to facilitate 
the melting. 


Discussion of the questions listed above is solicited.—Ep. 
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PRESIDENT’S PAGE 


By RoBertr D. LANDRUM 
An American Ceramic Institute 


Since last May, when the idea of the Ceramic Institute was first 
presented on this page, much advancement has been made. However, | 
the Ceramic Institute as it stands today is still only an idea, an idea en- 
tirely different from what it was a month ago, and quite different from 
what it was several months ago. Very probably it will be very different 
from what it is now, after we discuss the matter at the Columbus meeting 
next February. Any detailed propositions which have been made have 
been given so that we can discuss the matter. The Ceramic Institute 
idea is to find some method of organization so that a real research program 
can be financed and carried out without duplication. 

_ Every function of this SoctEry of ours revolves around one fundamental 
purpose: to bring into one organization all the men who are striving to 
improve the products of the silicate industries, and to provide for them the 
advantage of benefiting by the experiences of their fellow workers through 
personal discussion at our meetings, and through the formal papers given 
in our publication. At first a very simple organization was satisfactory. 
At the Section Q meetings, practically the whole membership could sit 
at one table, but as the scope of our activities expanded, division into 
groups was necessary, and we have today the advantage of seven technical 
societies represented by our Divisions, held together in one well-knit 
organization, with the committees so interwoven that there is no duplica- 
tion of activities. Our organization is successful, for we have, at a very small 
general expense, so guided our activities that the results are astounding. 

- No country in the world can boast of accomplishments such as ours in 
the ceramic field, and, without doubt, it is due to our organization in 
this Socmmty. We are at the point now, though, where it is very necessary 
that some arrangement be made whereby research in our industries can be 
initiated according toa definite program. Up to this time, the research which 
has been done has been initiated by our individual members, and for the 
most part, has been merely reported at our meetings and in our publications. 
The AMERICAN CERAMIC SocIETy is the organization which can most 
quickly bring into being a Ceramic Institute today to do this very thing. 

Although the interests of all the silicate industries are very closely allied, 
and a great deal of the research which should be done is fundamental to 
each and every one of the industries represented, still a large portion of 
the problems fall very naturally into groups which are represented by our 
different Divisions. ‘Therefore, I feel that the Ceramic Institute should 
be a federation of several specific Institutes. 
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The Clay Products Institute is already being organized, and care should 
be taken that this does not become so complex that individual initiative 
is hampered. ‘There should also be formed a Glass Institute, a Terra 
Cotta Institute, a White Wares Institute, and an Enamel Institute, each 
of these centralized in the Ceramic Institute. The organization of these 
specific divisions can be initiated by the trade associations of the indus- 
tries represented, or by the Divisions of our own Society in collaboration 
with these trade associations. 

In any plan that can be evolved, there must be a research head, a salaried 
man to coérdinate all of this work and to see that the fundamental work 
which is useful to each and every separate Institute is done and not dupli- 
cated. This man should be definitely connected with our SocrEty. 
Such a man would be in the position to determine just what part of the 
work could be done in the individual plants interested. He would deter- 
mine what work could be done in laboratories such as can be found in the 
various schools. ‘This would mean the establishing of more Fellowships. 
He would know the facilities of the various Government laboratories, and 
determine what part of the work could be done in these. He would lead 
in the formulation of a research program and see that this was carried out. 
He would be the research director of each of the separate Institutes, 
and head the committee on research in our SOCIETY. 

The AMERICAN CERAMIC SOCIETY has a big job ahead of it in guiding 
this tremendous idea. Research as we know, does cost money, but we 
know, too, that research properly guided probably yields the largest re- 
turns that can be obtained from money invested in any way. Real re- 
search is expensive. Care must be taken that there is no duplication. 

In any event, the most economical plan will be for the AMERICAN 
CERAMIC SOCIETY’S general offices to take care of all of the organization 
work. ‘The general meetings would be one and the same. The Ceramic 
Institute itself should be very closely connected with our SocrETy, but 
each of the component Institutes should be separate from the SociETYy 
and self-determining. 

Each of us, and especially those in charge of the divisional work, should 
give this matter their most careful thought, and at the Columbus meeting, 
definite plans should be made to initiate the organization of each of the 
separate Institutes. We have the opportunity here to initiate a co- 
operative plan such as has never been dreamed of in any field, and one which 
will bring actual results to the silicate industry. I hope that each one who 
reads this and is interested, will give this matter immediate and careful 
consideration and try to formulate some definite plan, so that when we 
get together in Columbus, we can make a real start. This plan must be 
built on a secure foundation, and we need the best from every worker in 
our SOCIETY. 7 
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NEW MEMBERS RECEIVED AUGUST 15 TO SEPTEMBER 15 


PERSONAL 


Butler, E. L., 111 W. Washington St., Chicago, Il., Owner and Manager, E. L. Butler 
Clay-Go. 

Farr, Harry V., 2 Miller Place, Ferguson, Mo., Consulting Engineer, Maphite Company 
of America. 

Gasteiger, W. H., Braemar, Carter Co., Tenn., Engineer, Rex Company. 

Innes, David H., 905 S. Wright St., Champaign, Ill. Student. 

Kriege, Herbert F., 1354 Forsythe Ave., Columbus, Ohio. National Agstone Fellow, 
Soils: Dept: O.. SiiU- 

von Krogh, Johan C. W., Geologisk Museum, Kristiania, Norway. Engineer, Nor- 
wegian Government. 

Purky, Jos. F., Paducah, Ky., Manager, The Paducah Clay Co. 

Sargent, Malcolm C., 163 Norfolk St., Wollaston, Mass. New England Sales Manager, 
General Refractories Co. 

Vane, Bernard, Supt., Hopewell China Corp., Hopewell, Va. 


Membership Workers’ Record 
Personal 
R. F. Geller 
Joseph A. Martz 
Cullen W. Parmelee 
C. A. Underwood 
H. E. Weightman 
W. W. Wilkins 
Office 
Total 
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PROGRAM FOR SOCIETY SUMMER MEETING, LOS ANGELES, 
CALIFORNIA, OCTOBER 6 and 7, 1924 


Morning Session 


Opening Address} 3-3 ert, sae es ee ee Ross C. Purdy 

Tableware on the-Pacific Coastgss4.3e tee W. G. Jackson 

Artificial Sillimanite as a Refractory............. Hewitt Wilson 

Synthetic Sillimanite in Ceramic Bodies..........T. S. Curtis 

Overhead Transportation in a Clay Plant by Engineering Department of the 
Los Angeles Pressed Brick Company........ Ross D. Plank 


Afternoon Session 


Cast Iron Enamels (with microphotographs)...... A. Malinovsky 
Sagger Rules for Control of, Glazes joc... 05. Ross C. Purdy 
Notes on Terra Cotta Body Shrinkage........... P. G. Larkin and EF. R. Curry 
Notes on Development of Vitreous Slips for Terra 

Cotta a5) See ee ee eee eee H. E. Davis and J. S. Lathrop 
Tunnel Kilns). 222 5 See er aoe E. W. Ekstrand 


Construction’ of Kiln Crowns “eit ae John Sawyer 
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THE PITTSBURGH SECTION HONORS ENGLISH GUESTS 


Dr. J. W. Mellor and Dr. and Mrs. W. E. S. Turner were honored with 
a dinner at the University Club, Pittsburgh, Pa., given by the Pittsburgh 
Section, AMERICAN CERAMIC SOCIETY on Thursday evening, Sept. 4, 1924. 
Kighty-eight members and guests were present. 

J. W. Cruikshank, of the Cruikshank Engineering Company and Chair- 
man of the Section, proposed the drinking of toasts, first to the King of 
England, complimentary to the distinguished English scientists and next 
to the President of the United States. Mr. Cruikshank expressed the 
appreciation of the members of the Pittsburgh Section in having the 
honored guests with them. He also recalled his acquaintance with Dr. 
Turner in 1918 at which time he was in England, and visited Dr. Turner 
at the University of Sheffield. 

The toastmaster for the evening was Dr. Alexander Silverman, head of 
the Chemistry department of the University of Pittsburgh. Dr. Silver- 
man emphasized the importance of the glass industry to humanity; what 
it means to have windows, both plain and stained to keep out undesirable 
elements and yet admit light and warmth; the value of glass as an artistic 
decoration for our homes and finally the vital importance of binoculars 
for our mariners; telescope lenses; etc. 

Dr. W. E. S. Turner of the University of Sheffield and past president of 
the Society of Glass Technology of England expressed his appreciation 
for the hospitality that had been extended to him on the present visit to 
this country and also on two previous trips. On behalf of the British 
Society he extended a cordial invitation to the members of the AMERICAN 
CERAMIC SociETy to visit England in the near future. Remarks were 
also made pertinent to the comparison of the two countries, England and 
America. England, he stated, has not recovered from the depression of 
1920 to the same extent as America. Dr. Turner referred to the wonder- 
ful achievements that are the direct outcome of research and urged upon 
the Society the importance of this country to establish a center for the 
advancement of glass technology. 

He discussed the results of his experiments with wet and dry glass batches 
on which eight tests were made on the same materials. The molten metal 
was worked by the same man who knew nothing of that particular batch 
with results showing that while the ingredients of the batches were the 
same, the glassware made from the wet batch was entirely different from 
that produced from the dry materials. 

Dean Manning of the University of Pittsburgh discussed our recent na- 
tional conventions of the Republican and Democratic parties. 

Chancellor Bowman, also of the University of Pittsburgh, questioned 
the efforts of the scientists of this country to relieve the restlessness exist- 
ing among laborers in industry. He emphasized the fact that one hundred 
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years ago the population of this country was occupied chiefly with securing 
household comforts and necessities and stated that present-day problems 
should be subjected to scientific study as much as chemical problems. 
He mentioned the services which have been rendered to various industries 
by the Mellon Institute, and noted the excellent facilities afforded by Pitts- 
burgh to train efficient workers and for straight thinking. 

Dr. J. W. Mellor, eminent chemist and ceramist of Stoke-on-Trent, also 
gave an entertaining address. Dr. Mellor has been attending the recent 
convention of the British Association for the Advancement of Science in 
Toronto. He has made highly valuable contributions to the ceramic 
field and has written many books on chemical subjects. He is also an 
authority on higher mathematics. 

Ross C. Purdy, Secretary of the AMERICAN CERAMIC SOCIETY, was in- 
troduced and made a brief talk. 

Those in attendance at the meeting were: 


E. W. Tillotson Donald W. Ross 
Mrs. Tillotson G. W. Cooper 

A. V. Bleininger John M. Hammer 
Chancellor Bowman, U. of Pgh. George S. Cooper 
W. E. S. Turner F. C. Flint 

Mrs. Turner A. H. Wright 

J. W. Cruikshank Horace Foster, Jr. 
Dean Manley Miss McKillop 

J. W. Mellor M. G. Babcock 

H. Le Dixon); A. W. Kimes 

Mrs. Dixon Mrs. Kimes 

Louis Reizenstein R. E. Kimball 

Ross Purdy Mrs. Kimball 
Alexander Silverman Wm. J. Miller 
Cyrus G. Dunkle V. G. Greene 

John F. Byrne F. A. Rotandaro 
Sandford S. Cole Joseph Heidenkamp 
Mrs. Cole Miss Heidenkamp 
R. F. Ferguson Joseph Heidenkamp, Jr. 
R. A. Robinson Mrs. Heidenkamp, Jr. 
J.-B. Bansen W. A. Turner 

B. M. Larsen Thos. MacConnell, Jr. 
Chas. R. Fettke J. O. Handy 

Chas. Watkins Harry S. Hower 

C. E. Greider Mrs. Hower 

Chas. L. Jones | H. H. Blau 

Gordon R. Pole C. A. Stimpson 

G. E. Meiter nigas W. E. Daugherty 
L. O. Peterson H. R. Urbach 

H. J. White W. F. Wenning 
Mrs. White ; 2 H. V. Huber 

C. R. McCann 20 J. B. Luckie 


Mrs. McCann CF TERS Glenn D. Williams 
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Harry Willetts C. H. Walker 
Mrs. Willetts R. J. Weithorn 
D. W. Loomis H. S. Robertson 
F. M. Ritchie E. P. Arthur 


Mrs. Ritchie 
T. F. Harnock ‘ 
Mrs. Harnock 
H. G. Dixon 
Mrs. Dixon 
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PITTSBURGH SECTION HEARS BRITISH CHEMIST 


The Pittsburgh Section of the AMERICAN CERAMIC SOCIETY met with the Pitts- 
burgh Section of the American Chemical Society on Friday, September 19 at the Pitts- 
burgh Experiment Station, Bureau of Mines, where they heard an address by Sir Robert 
Robertson, Chemist to the British Government. Sir Robert, who is an authority on 
the chemistry and technology of explosives talked on “Ammonium Nitrate and Some of 
Its Properties and Applications.”’ 


L. E. BARRINGER AT CENTENNIAL CELEBRATION 


President Landrum has appointed L. E. Barringer of the General Electric Company, 
Schenectady, N. Y., to act as representative for the SociETy at the Celebration of the 
100th Anniversary of the Founding of Rensselaer Polytechnic Institute to be held at 
Troy, N.-Y., Octobeteocand- 4; 


DR. LANGENBECK REPRESENTATIVE AT MEETING 


Karl Langenbeck, U. S. Tariff Commission, Washington, D. C., was appointed 
representative of the AMERICAN CERAMIC SocIETy by President R. D. Iandrum to 
attend the Centenary Celebration of the Founding of the Franklin Institute and the 
Inauguration Exercises of the Bartol Research Foundation. This meeting was held in 
Philadelphia, September 17, 18 and 19, 1924. 


G. A. BOLE ADDRESSES NORTHWEST STATION 


G. A. Bole, superintendent of the Ceramic Experiment Station, U. S. Bureau of 
Mines, Columbus, Ohio, has returned from an extended trip to the Pacific Coast where 
he made a survey of clay plants and visited the Bureau Stations at Seattle, Wash., and 
Berkeley, Calif. While in Seattle Mr. Bole was guest at a luncheon given by the mem- 
bers of the Pacific-Northwest Section. The work of the U. S. Bureau of Mines was pre- 
sented by Mr. Bole in an interesting address at this meeting. 

He also visited the Station located at Rollo, Mo., where research work in zinc re- 
fractories is being conducted. 
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FELDSPAR INVESTIGATION! 


On page 357, Bulletin Section, September number of the Journul, a typographical 
oversight made the entire note read as though it were by Dr. Burgess, director of the 
Bureau of Standards. The first four paragraphs of that note were not a part of Dr. 
Burgess’ communication. 


NOTES AND NEWS 
THE EDWARD HART CELEBRATION 


The AMERICAN CERAMIC SOCIETY joins with Dr. Hart’s many other friends in real 
appreciation of the friendly man, the interesting writer, the practical scientist and the 
business man and associate, Edward Hart. 

Dr. Hart has been an active member of this SocrEry for several years. When 
possible he attended our meetings and participated in the discussions. He undertook 
on his own responsibility the printing for the SocrEty the ‘“‘Collected Writings of Her- 
man Seger.’ Dr. Hart has made substantial contributions to ceramic technology, 
the benefits of which will be shared by ceramists in future generations. 


To Eugene C. Bingham we are indebted for the following notes: 


In 1874 there came to Lafayette College as professor of analytical chemistry, 
Thomas M. Drown, later president of Lehigh University. With him there came as 
his assistant a young Quaker from Doylestown, Pa., by the name of Edward Hart. 

Not satisfied with his knowledge of organic chemistry, in 1876 he applied for a fel- 
lowship at the newly started Johns Hopkins University. Dr. Remsen must have 
scanned young Hart more carefully than he did his college diploma, for the latter was 
nonexistent. Edward Hart was given the fellowship 
and he kept it for two years and received his doctorate 
into the bargain. 

Dr. Drown resigned in 1881 and Dr. Hart was 
then made assistant professor in charge of the depart- 
ment. 

Dr. Hart had already started a series of business 
enterprises. In 1881, with John T. Baker, a Lafayette 
graduate of 1878, he began to make refined chemi- 
cals. They were without experience and with only 
$500 capital, but they possessed plenty of courage. 
Renting land at $10 per year, they put up rough 
buildings, erected furnaces, and started in to manu- 
facture pure hydrochloric acid, nitric acid, sulfuric 
acid, and ammonium hydroxide. After two years 
their capital proved too small and they took in George Dr. EDWARD Hart 
P. Adamson, of the class of 1884, and moved the 
plant to a five-acre plot near the railroad. The use of crude nitric acid in considerable 
quantities suggested the manufacture of the acid directly from sodium nitrate, and 
this led to the invention of the Hart boiler and condenser, which are still widely used. 
Thus, with Dr. Hart as silent partner, the firm of Baker & Adamson was started, 
which was later merged into the General Chemical Company, and which in turn has 
merged into the Allied Chemical & Dye Corporation. 





1 Correction. 
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When he began to edit the Journal of Analytical and Applied Chemistry he found 
trouble in getting the Journal out on time, so he audaciously decided to be his own 
printer and in 1887 he engaged a student as the foreman of the proposed company. 
In 1893 Harvey W. Wiley, who had recently become president of the American Chemical 
Society, requested Dr. Hart to become the editor of the Journal. There thus started 
an intimate friendship which has increased with the passing years. Taking up the edi- 
torship, Dr. Hart found but two articles ahead while there were six numbers in arrears. 
He unselfishly gave up his Journal of Analytical and Applied Chemistry and merged it 
with the Society’s Journal. Dr. Wiley busied himself in getting papers, while Dr. 
Hart edited and printed them. In 1894 he published the first volume of Dr. Wiley’s 
“Principles and Practice of Agricultural Analysis,” and a year later Dr. Remsen asked 
him to print the American Chemical Journal. 

The growth of the chemistry department of the college under Dr. Hart was con- 
tinuous. In 1918 friends of Dr. Hart raised $10,000 to endow the Edward Hart Re- 
search Fellowship, as a tribute to his great service in building up chemistry in America. 
Although Dr. Hart retired from the direction of the chemistry department in 1916, 
he has retained the title of professor of chemical engineering and he has completed a 
round fifty years of service as a teacher. 

Dr. Hart possesses great originality together with boundless energy; but modesty 
in regard to his own attainments and kindliness are even more characteristic of his later 
years. Still working on important industrial problems, such as the recovery of potash 
from greensand, much of his time is given to civic work and to the improvement of the 
farm which he has recently developed. 

Dr. Hart was for two years a member of the Common Council of Easton and a 
member of the Highway Committee. He has been chairman of the Easton City Plan- 
ning Commission since 1906. He has been three times president of the Northampton 
County Historical Society. He has been president of the Easton Motor Association, 
trustee of the Easton Board of Trade, and in 1912 he was candidate for Congress on 
the Progressive ticket. Although a practical printer, he advocates the use of the 
metric system in printing. 

Along with his other work Dr. Hart has written several textbooks and considerable 
verse of a humorous or sentimental character. His description of ““The Hobo”’ is cer- 
tainly not autobiographical: 


I think some evil molecules 
Must in my system lurk 
I really am not lazy 
I just don’t like to work. 


Program of the Edward Hart Celebration and Intersectional Meeting 


Under the auspices of the Lehigh Valley Section, the 
New York Section, the Philadelphia Section, the Wilming- 
ton Section, and the South Jersey Section of the American 
Chemical Society. 


October 16, 17 and 18th 


Thursday— 


9:00 a.m. Gayley Chemical and Metallurgical Laboratory, Registration 
10:30 a.m. Colton Memorial Chapel, Founders’ Day Exercises, One-Hundredth 
Anniversary of the Founding of Lafayette College 
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2:30 P.M. Pardee Auditorium. General Theme: “Fifty Years of Chemistry in 
America.” Speakers: Dr. Edgar F. Smith, Dr. Harvey W. 
Wiley, Dr. William H. Nichols, and Dr. Bradley Stoughton 

5:00 P.M. Reception and Tea. Residence of Dr. and Mrs. Edward Hart, 
College Campus 

7:00 p.m. Banquet at Northampton Country Club, in honor of Dr. Hart. 
Ladies are invited 


Friday— 


9:30 am. Pardee Auditorium, Plasticity Symposium. 
2:00 P.M. Plasticity Symposium (Continued) 


Saturday— 
9:00 a.m. Excursions to points of interest in the Lehigh Valley :-— 


1. Martin’s Creek, Bangor and Delaware Water Gap. 

2. Easton and Phillipsburg plants. 

3. Lehigh University and the Bethlehem Steel Co. 

4. The New Jersey Zinc Co. Research Laboratory and Plant. 


M. E. HOLMES AT COLUMBUS STATION 


Major E. Holmes, recently has joined the staff of the ceramic station, U. S. 
Bureau of Mines, at Columbus, Ohio. Dr. Holmes will have charge of the work which 
the Bureau is doing in codperation with the Dolomite Products Company of.Cleveland, 
Ohio. Dr. Holmes brings to this work a wide experience gained in the lime and gypsum 
fields. 


BUREAU OF MINES NOTES 


Zinc Refractory Research 


The Bureau of Mines is starting a survey of the conditions under which zinc re- 
fractories must give service. The field work is being carried out simultaneously with 
a survey of the fuel economy problem. Messrs. Brewer and Rice are in the field sur- 
veying the conditions which obtain at retorting plants in the tri-state and St. Louis 
districts. 

Mr. Keuchler at the Rolla Station is carrying on fundamental research into proper- 
ties (a) of zinc retorts now in use, (b) raw materials usedin their manufacture. The pur- 
_ pose of the investigation is to develop a better refractory for the service or to so modify 
the process as to lengthen the life of the refractory now in use. 


Power Plant Refractories Survey 


A coéperative agreement has been made between the Department of the Interior 
and C. A. Hirshfield of Detroit, representing a group of large central power plant 
operators, to make a survey of present conditions relating to the use of power plant re- 
fractories. The survey will be conducted by engineers of the Bureau of Mines. 

With the present high ratings at which boiler plants are being operated and the 
increasing use of pulverized coal with its attending high temperatures, the refractories 
now available for lining boiler furnaces are proving inadequate. In this survey a study 
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is being made of the characteristics of refractories now available for use in power-plant 
boiler furnaces, and the conditions under which they are used, their life in operating 
practice under the conditions prevailing at different plants and the way in which the re- 
fractories now marketed fail to meet these conditions. The purpose of the survey is 
to obtain fundamental data to be used in bettering refractory service. 


DEPARTMENT OF COMMERCE NOTES 


Ceramic Whiting Specification 
July 25, 1924 


The desirable qualities of ceramic whiting, used in the manufacture of glazes, 
enamels, and other ceramic products, are given in a specification for this material re- 
cently issued by the Bureau of Standards. It is recommended that the material should 
contain not less than 97% of calcium carbonate and should be very fine, so that 98% 
of it will pass a No. 200 screen. 

This is the 5th of a series of specifications issued by the Bureau for the kinds of 
lime required by different chemical industries. The preceding 4 dealt respectively 
with lime for use in cooking rags, in causticizing, and in the manufacture of sulphite 
pulp and of glass. They were prepared under the direction of the Interdepartmental 
Conference on Chemical Lime, composed of representatives of the Bureau of Standards, 
- the Geological Survey, the Bureau of Mines, the Department of Agriculture, and the 
Chemical Warfare Service. 

The specification is given in Circular No. 152 of the Bureau of Standards entitled 
“Recommended Specification for Ceramic Whiting.’ Copies can be obtained from the 
Superintendent of Documents, Government Printing Office, Washington, D. C. The 
price is 5 cents, cash. 


Make Sweeping Reduction in Restaurant and Cafeteria Chinaware 


Reduction of varieties and sizes of restaurant and cafeteria chinaware from 66 
items to 176 will become effective before the first of next year, as a result of action 
taken by the Board of Directors of the National Restaurant Association at the associa- 
tion’s convention in Chicago recently, according to a report to Ray M. Hudson, chief of 
the Division of Simplified Practice, by H. Ross Colwell of the Division, who has been 
working on the simplification of these items. There were 16 more items on the list 
retained by the retaurant and cafeteria interests than on the list of the hotel industry 
after the latter had simplified its variety. 

The 492 eliminations recommended by a joint meeting of committees of manufac- 
turers, distributors and users will take effect about the first of the year; though Mr. 
Colwell reported that certain potteries manufacturers are issuing “‘standard”’ lists with 
marked inducements in prices for such lists. 

Three committees have been appointed, representing the manufacturers, distrib- 
utors and consumers and their allied interests. These will meet on September 3 at 
a morning session, in conference with H. Ross Colwell of the Division of Simplified 
Practice, who will be speaker at the afternoon meeting of the convention. 

The manufacturers’ committee comprises C. W. Read of the Shenango Pottery 
Company of New Castle, Pa.; E. lL. Tolbert of the Onondaga Pottery Company of 
Syracuse, N. Y., and D. W. Scammell of the Scammell China Company of Trenton, N. J. 
The membership of the committee representing the distributors includes Arthur Nason 
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Howe of Mitchell Woodbury Company, Boston, Mass.; L. Barth & Son of New York 
City; Albert Pick & Co., Chicago; The Straus Company of Richmond, Va.; and the Dohr- 
mann Commercial Company of San Francisco, Calif. Representing the consumer 
interests is a committee comprising Harry S. Baldwin of Springfield, Mass.; Nate W. 
Stone of the Hippodrome Inn., Cleveland, O.; Frank Knapp of McCreary & Co., Pitts- 
burgh, Pa.; Allan Pollok, president of the American Association of Dining Car Super- 
intendents, San Francisco, Calif.; Horace Boos of Boos Brothers Cafeteria Co., Los 
Angeles, Calif.; W. I. Hamilton, director of research of the American Hotel Association, 
Chicago, Ill.; and a representative of the American Telegraph and Telephone Co., 
New York City. A. B. Carder of Los Angeles, Calif., is secretary of the Association. 

These committees, following separate meetings, will hold a joint session, at which 
will be determined the recommendations to be reported to the convention. 


CALENDAR OF CONVENTIONS 


Organization Date Place 
AMERICAN CERAMIC SOCIETY 
(Summer Meeting) Oct. 6-7, 1924 Los Angeles, Calif. 


Hotel Biltmore 
AMERICAN CERAMIC SOCIETY 


(Annual Meeting) Feb. 16-21, 1925 Columbus, Ohio 

Am. Assn. Adv. of Science Dec. 29, 1924—Jan. 3, 
1925 Washington, D. C. 

Am. Assn. of Flint and Lime Glass Mfrs. 

(Quarterly Meeting) Oct., 1924 Pittsburgh, Pa. 
Am. Assn. of Flint and Lime Glass Mfrs. 

(Annual Meeting) July, 1925 Atlantic: City, Nica: 
Am. Concrete Institute Feb. 24-27, 1925 Chicago, Ill. 
Am. Electrochemical Society Oct. 2-4, 1924 Detroit, Mich. 
Am. Engineering Council 

(Administrative Board) Oct. 17-18, 1924 Chicago, Il. 
Am. Face Brick Assn. Dec. 2-4, 1924 Hot Springs, Va. 
Am. Foundrymen’s Assn. Oct. 11-16, 1924 Milwaukee, Wis. 
Am. Gas Assn. Oct. 138-17, 1924 Adlantic City, N. J. 
The American Institute Dec., 1924 New York City 
Am. Inst. of Chemical Engrs. Dec. 3-6, 1924 Pittsburgh, Pa. 
Am. Inst. of Min. & Met. Engrs. Oct. 13-15, 1924 Birmingham, Ala. 
Am. Mining Congress Sept. 29-Oct. 4, 1924 Sacramento, Calif. 
Am. Society of Mech. Engrs. Dec. 1-4, 1924 New York City 
Common Brick Mfrs. Assn. Feb. 9-18, 1925 Chicago, Ill. 
Eastern Paving Brick Mfrs. Assn. Dec., 1924 New York (?) 
Edward Hart Celebration and Intersec- 

tional Meeting OcedGsel fers, 1024. shaston, Pa. 
Exposition of Inventions Dec. 8-138, 1924 New York City 
Hollow Bldg. Tile Assn. Jan., 1925 Chicago, Ill. 
Management Week (Auspices of Am. 

Soc. of Mech. Engrs.) Oct. 20-25, 1924 New York City 
Manufacturing Chemists’ Assn. June, 1925 New York City 
Mining & Met. Society of America Jan. 18, 1925 New York City 


Natl. Academy of Sciences Nov. 10-12, 1924 Cambridge, Mass. 
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Organization Date Place 


Natl. Assn. of Mfrs. May, 1925 New York City 
Natl. Assn. of Mfrs. of Pressed and 

Blown Glassware March, 1925 Pittsburgh, Pa. 
Natl. Assn. of Stove Mfrs. May 13-14, 1925 New York City 
Natl. Clay Products Industries Assn. April, 1925 Chicago, Ill. 
Natl. Exposition of Power & Mech. 

Engr. Dec. 1-6, 1924 New York City 
Natl. Glass Distributors’ Assn. Dec., 1924 Pittsburgh, Pa. 
Natl. Lime Assn. May, 1925 (?) 

Nati. Safety Council Sept. 29-Oct. 3, 1924 Louisville, Ky. 
N. J. Clayworkers’ Assn. and E. Sect. 

of the American Ceramic Society Dec., 1924 New Brunswick, N. J. 
Optical Society of America Oct. 23-25, 1924 Boston, Mass. 
Refractories Mfrs. Assn. Oct. 3, 1924 Pittsburgh, Pa. 
Society of Chemical Industry Octes, 1924 New York City 
Society of Glass Technology Oct. 15, 1924 Sheffield, Eng. 
Taylor Society Dec. 4-6, 1924 New York City 


Tenth Exposition of Chem. Industries Sept. 28—Oct. 3, 1925 New York City 
Tile & Mantel Contractors’ Assn. of 
America Feb. 9, 1925 Louisville, Ky. 
U. S. Potters’ Assn. Dec., 1924 : Washington, D. C.. (?) 
Western Paving Brick Mfrs. Assn. Jan., 1925 Kansas City, Mo. 
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EDITORIAL 


YOUTH MAY SERVE 


Seymour Parker Gilbert, Jr., the thirty-two year old fiscal genius, was 
recently appointed Agent-General for Reparations. Alexander Hamilton 
retired as Secretary of the Treasury at the age of thirty-eight. Two 
remarkable men, these, and not at all representative of the average. 
These and the many other well-known young men of large affairs who have 
won recognition not by wealth, family or fate but by might of personality, 
mental resourcefulness and hard work prove that age is not the deter- 
mining factor in professional preferment. Youth need not hesitate. 
Youth may obtain a commanding position by qualifying as one capable 
of rendering service. 

Gilbert has been made Agent-General for Reparations because he 
can deal with men straight and convincingly; because he can see and 
evaluate clearly both the causes and their effects; because he knows 
how and where to obtain information and also (and this is the point we 
wish to emphasize) because he worked many unscheduled hours alone. 

Eight hours a day has not been Gilbert’s schedule for work nor has it 
been for any other successful young man. No man has earned recognition 
and a place in affairs by mere possession of talents. Success is attained 
by continuous systematic work. 

Many of our college graduates devote too little time outside of their 
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scheduled factory hours in a searching study of the science in which 
they wish to gain recognition as experts. To too many the “burning of 
midnight oil’’ for self-advancement in their chosen profession is not a habit 
nor_a practice. 

Social intercourse and an interest in community affairs is excellent mental 
recreation and a means of developing personality and ability to deal with 
men broadly but to devote eight of every twenty-four hours to such ac- 
tivities is not leaving enough time for self-advancement in one’s chosen pro- 
fession. 

Eight of each of the twenty-four hours belong to the employer. To 
whom do the other sixteen belong? Our physical being requires eight 
of these for rest and refreshment. What portion of the other eight shall 
be used for self-betterment in the profession in which a livelihood is to be 
earned? 

The college graduate has a greater need and should feel a larger urge to 
“burn midnight oil” in study than any other industrial worker for in no 
other wise can he qualify for a foremost professional ranking, and in no 
other wise can he meet the expectation of either his employer and industrial 
associates or of himself and family. 

Young men will have large industrial opportunities and responsibilities 
if they qualify and no young man can qualify except by proper use of the 
eight hours which are his each day. Industrial preferment and the re- 
muneration and pleasure which follow can be secured in no other wise. 

The prime purpose of the AMERICAN CERAMIC SOCIETY is to encourage 
and to plan for the most profitable use of that third of each one’s time 
which is his in which to make himself better qualified as a ceramic worker. 
This opportunity rapidly decreases as age advances. It belongs to youth. 


PAPERS AND DISCUSSIONS 


COMPARATIVE SERVICE TESTS OF GROSS ALMERODE AND 
DOMESTIC CLAY POTS! ; 
By WarREN S. WILLIAMS 


ABSTRACT 
Glass-drawing pots made from Gross Almerode clay proved to be superior in a 
service test to pots made from a synthetic siliceous domestic clay mixture. When 
removed from service the faces of the Gross Almerode pots are pitted. The faces of 
domestic clay pots are surface cracked. ‘The blistering of the glass caused by this 
cracking is eliminated by substituting silica brick grog for fire clay grog. 


Introduction 


Clay from the Gross Almerode mines of Germany has been used by glass 
refractories manufacturers for years. In fact, before the war, many 
manufacturers in America used this imported clay exclusively. During 
the war, they were forced to substitute domestic clays and some manu- 
facturers have returned again to its use after the war. ‘The characteristics 
and working qualities of this clay are of considerable interest to the industry 
because of its wide application in glass refractories manufacture. 

Gross Almerode clay is now received in casks weighing approximately 
1000 pounds. It is light gray in color and has been washed and is re- 
ceived in nut size lumps. ‘These break up easily in a dry pan into a very 
fine dust. When mixed with water it is sticky, but not tough nor very 
plastic to the feel of the hand. This sticky quality gives the clay a ready 
bond without much danger from laminations while molding it into pots. 

For pot making, the clay is mixed with 60% of grog which permits the 
pots to be dried rapidly and safely. Drying conditions must, indeed, be 
very severe to disrupt the bond of this open porous clay. In the dried 
state, the pot batch, using 40% raw clay and 60% of grog, is comparatively 
weak. The dry modulus of rupture of this mixture is given in Table I. 


TABLE I 
Modulus of Rupture 
Dry Burned 
GS CEIMAII ELK) aetna bo ee ee esa SS helene co Deeg 134 654 
ESV TIE LTOR LG SVL aly yea te comers Sa in ee So 223 825 
SCREEN ANALYSIS OF GROG USED IN GERMAN MIx 
Mesh Per cent 
WCE eGR Oils ore eet PO ea ck ok das 10 Bt 
PVCU TITCOPOlIN it Hee ae rie) Matis oes 20 26 
IRGLARNCUV OLR atte ce ee A SA Sch aie hs es 40 24 
ACOCAINCG ibe erate rh ete) See nes gi) 60 12 
PRECAIIEC OM een st Sate a be ete dae 4 80 2 
SEP OU GMa ee Pe, At ee ncaa sa coe ws 80 15 


1 Presented at the Atlantic City Meeting, February, 1924 (Glass Division). 
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It is sufficiently strong to permit lifting the pots shown in this Journal! 
by the lugs. When burnt to cone 3, the pots are a light buff color and 
are strong enough to bear their own weight, plus the weight of the glass, 
when suspended by their lugs. : 

The test bars for the burnt modulus given in Table I were burned in the 
same pot arches as the pots themselves, taking about seven days to reach 
cone 3. Both dry and burnt modulus are the average of over 150 bars 
made at differing times and burnt in several different pot arches. ‘The 
screen analysis of the grog used in these test bars is also presented. 

The chemical analysis and physical properties of the German clay now 
being received correspond closely with that given by Bleininger.’ 

Various attempts have been made to duplicate the service obtained 
from glass-drawing pots made of German clay by substituting synthetic 
domestic clay mixtures. One of these mixtures was obtained from a large 
glass refractories manufacturer, pugged, aged and ready to use. Judging 
by appearance, the grog size was apparently the same as that used in the 
German clay batches with which they were compared. ‘The transverse 
strength, as given in Table I, is stronger than the Gross Almerode and the 
synthetic mixture, also, proved to be superior in the quenching test. ‘The 
porosity-volume shrinkage curve closely approximates the foreign clay. 
The residue left on a 100-mesh screen after washing, plainly shows the 
addition of fine sand to increase the silica content. 

The method employed in comparing pots made from the synthetic mix 
with the German clay pots was to set them in the same pot arch at the same 
time. Nine pots are set in an arch, four of which were synthetic, sand- 
wiched alternately between five German. By this setting, the pots were 
burned to the same temperature, used at the same tank during the same 
period, and under like conditions. A fair comparison is thus obtained. 
Eleven pot arches were set in this manner with the following results: 


48—Pots of synthetic clay served 607 days; average 12.6 days. 
54—Pots of German clay served 1058 days; average 19.6 days. 


Chemical analyses of both clay mixes burned, follow: 


Burnt Burnt 

German synthetic 
Sthicae ose canoe gee eee ne ae eee 77 .48 72.34 
Alumina ese SSG ee ee ee ee 18.00 22.40 
Titanie-acid 2... cee oe ee ee eee 2.48 1.56 
Trine 6625s carn as ee a ee ee .88 2.00 
Lime and: niagnesmy oe ha eee .59 .02 
Alkalits oe. pyc cae ee ed ae ee ae .02 1.14 


1W.S. Williams, Jour. Amer. Ceram. Soc., 6 [11], 1148 (1923). 
2 Bur. Stand., Tech. Paper 144. : 
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The free silica in the German clay has been identified by an experienced 
petrographer to be very fine grained quartz. ‘This quartz requires elutria- 
tion to separate it from the clay substance. 

The characteristic difference in the appearance of the German pots 
and those made of various domestic clays, after they are removed from 
service, is the absence of ‘‘turtle-back”’ cracking in the bottom of the Ger- 
man clay pots. ‘This is apparently due to the more soluble nature of the 
foreign clay. The glass seemingly dissolves the surface of the pot at 
approximately the same rate at which the fine cracks are formed. The 
outside surface of the pot, not in contact with the glass, exhibits the ‘‘turtle- 
back” cracking in like manner to the domestic pots. 

After a week’s service, the German pots exhibit a uniformly pitted sur- 
face like small-pox marks. If the slope from the tops to the bottoms of 
the pits is gradual, the pits do not affect the cylinder of glass. If the slope 
is abrupt, air is entrapped in the pit while draining the pot. ‘The expan- 
sion of this air, when glass is again ladled into the pot, forms blisters or 
seeds in the glass. ‘his blistering effect in the domestic clay pots, due to 
entrapped air in the ‘“‘turtle-back”’ cracks, was the cause of removing from 
service over 90% of all domestic clay pots. 


GLENDALE, CALIF. 


Discussion 


W.S. Winiiams: Actual service tests over a long period of years have 
demonstrated the superiority of the refractories made by the Pittsburgh 
Plate Glass Company in many branches of the glass industry. Its applica- 
tion in the service herein described is restricted to only one service in one 
branch of the industry. The fact that it failed herein seems to prove its 
superiority over the German clay, for other glass refractories prevent 
blistering from the ‘“‘turtle-back’’ cracks. ‘This resistance to corrosion 
without stones would be strongly in faver of the synthetic batch in other 
applications such as tank block, plate glass and flint glass pots, rings, boots, 
floaters, etc. . 

C. E. Futton: I believe the pots referred to by Mr. Williams are the 
reversible pots used in the American Window Glass cylinder process. It is 
possible that the so-called synthetic mixture is used in making pots for 
melting plate glass. If so, it is a combination of domestic clays which 
for plate glass purposes gives better results than German clay batches. 
However, the grinding is considerably finer than that given in the paper 
for the German clay pots. In fact with the domestic batch there would be 
practically no residue on the 10-mesh screen so that the difference in results 
would not be due entirely to the use of German clay. 

Mr. Payne: In other words you would not say that the domestic pots 
were better than the others? 
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C. E. Futon: He shows that the German clay pots gave better results 
in this particular test, but the point which I want to bring out is that the 
comparison is unfair to the domestic clays in that the chief defect of the 
domestic pots was cracking which in a large part could be attributed to the 
fineness of grinding. 

Mr. PAyvNE: Of course, during the war we used very little German 
clay and I guess this was the case with the paint manufacturers. After 
the war some used it and some did not; some advertised that they were 
again using German clay and some advertised that they did not and would 
not again use it. Are there any tank block manufacturers here who would 
care to say that they are using the German clay? 

Mr. AvuRIEN: I recall that our company probably 18 or 20 years ago 
imported German pot clay. Why it was ever discontinued I do not know 
but I do know that in the past 16 or 18 years we have not used any German ~ 
pot clay. I know it was the contention at one time that one had to have 
German pot clay to make a block good, but I guess this theory has been 
disproved. 

Mr. BROWNLEE: We are now using German pot clay. 

Mr. MontcoMERY: We do not use any German pot clay in the pot 
used in the manufacture of optical glass. 

Mr. Dixon: <A number of years ago I was in the pot Bienes and we 
had quite an experience with these various clays. We were in the business 
when Missouri clay was first discovered and brought into use for making 
pots. In those days we had to depend entirely upon German or English 
Stonebridge clays. The pots made of that clay answered the purpose ad- 
mirably during the time of the use of such crude furnaces. The furnaces 
then were most all of the same character as bucket furnaces, not hot 
running gas furnaces such as we employ today. 

I remember very well at that time we had a standing order from the 
Corning Glass Co. for 100 pots to be kept on hand all the time and also 
from the Old Meriden Glass Co. of Meriden, Conn. and from the New 
Bedford Glass Co. ‘They all made a very rich lead glass. The pots were 
designed especially for this glass. When the Missouri and other domestic 
clays came into use we attempted to use them for this purpose but we could 
not make them stand the erosion from that rich lead glass. The German 
clay pots would stand it and the domestic clay pots would not without caus- 
ing stones. ‘The pots had to be made of a special mixture. German clay 
was used almost exclusively. Now, as time went on they improved 
the furnaces. Instead of making 2 or 21/2 melts a week they got to making 
3 and 3!/. and 4 and 4!/s, and the pots made of either Stonebridge or Ger- 
man clay would not stand it. They would melt down or bridge out of 
shape. We had to overcome that result by finding some material that was 
more refractory to mix withit. The Missouri pot clay met this requirement. 
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Now the proper mixture of these met the two conditions; it stood the in- 
tense heat of the furnace and the pots stood up well, and the mixture of the 
German clay made them wear better. Invariably if we would leave the 
German clay out for any reason the pots would not wear as well, and if we 

~would leave out the Missouri clay the pots would not stand up. 

Then we came along to the time when we were making a certain grade of 
lime glass, running intensely hot furnaces, building very large pots that 
held from 3600 to 4000 pounds to be melted in 24 hours. The pots had to 
stand severe service. ‘These pots were made entirely of Missouri and other 
domestic clays; no German pot clay in them. 

That was a development of our experience in making pots to meet those 
various conditions. When tank blocks came into use in this country 
naturally the block manufacturers followed the same practice. They had 
to make a block that would stand the erosion of the alkalis used in glass 
and they had to make a block that would stand the heat. They mixed 
the two clays together. Some have not done so, and strange to say the suc- 
cess of all of them has been about equal. I could not say today whose 
blocks are best. We use them all. I do not think anybody else can be- 
cause the furnaces and operating conditions vary so much. 

Mr. WiniiAMs: As I remember A. V. Bleininger attempted to find the 
actual properties of the German clay which made it so desirable and then 
tried to reproduce those properties with American clay. As I recall the 
result obtained was quite similar. He blended several American clays 
rather than using any single clay and not wholly those which are commonly 
known as fire clays. He used kaolins and ball clays in part substitution 
for the Missouri and Pennsylvania fire clays. As nearly as we could see 
the life or tendency to corrode in the pots was improved. 

I can speak more positively regarding the optical glass melting. We 
could not use an ordinary fire clay pot from the standpoint of color alone 
but from the standpoint of corrosion. We found with the heavy lead and 
the 30% barium glasses which were exceedingly corrosive that just one 
melt alone would go through fire clay pots. The pots made with kaolins 
and ball clays could be reused. 


WHAT HAS BEEN THE EXPERIENCE IN SUBSTITUTING 
DOMESTIC SECONDARY AND PRIMARY KAOLINS 
FOR ENGLISH CHINA CLAYS?! 
By Kari LANGENBECK 
ABSTRACT 

The duty of the U. S. Tariff Commission with respect to ascertaining if the rates 
of import on foreign clays are bringing about freedom of commercial competition in 
domestic clay. 


1 Presentéd at Atlantic City Meeting, Feb., 1924 (Whitewares Division), 
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Two instances, in the manufacture of electrical porcelain, were brought out, in 
which the consumers buy foreign or domestic china and ball clays, in which competition 
is free. That is to say, experience with competitive clays is sufficiently complete to 
enable ali purchases to be made on the basis of price, f.o.b. factory. 

The factcr of uniformity in deliveries, brought out indictment of domestic china 
clays and English ball clays, as irregular in quality. 

The inadequacy of analytical and experimental methods and practices, in failing 
to give comparable data, as between clays similar in kind, was charged by all producers. 
No defense to the charge was made by any ceramist present. 

The claimants of the electrical porcelain industry, of experience enabling them to 
substitute competitive clays for each other, gave no information on the character and 
limits of their tests. : 

As there was manifest lack of progress in the testing of clays, that would lead to 
safe subsitution, the failure of free competition between foreign and domestic produc- 
tion does not lie in the economic field. It must be charged to the ceramic profession as 
a whole. 


Introduction 


I may mention in instigating inquiry on substi- 
tuting domestic secondary and primary kaolins 
for English china clays, that I have been con- 
nected with the United States Tariff Commission for the past two years, 
organizing what was known as Schedule 2, which relates to the non-metallic 
minerals, cements, pottery and glass, and the raw materials which go into 
them. 

Under the present Tariff Act, which is distinguished from previous ones, 
you may have heard that it embodies flexible provisions, so called. The 
idea is that in the hurly-burly of constructing a new Tariff Act, it has been 
the experience of Congress that they get from the parties that are vitally 
interested, information on the subject, and often very pertinent information 
does not reach them from the public at large or from those concerns that 
are not strong enough to- send representatives to Congress. In the vast 
amount of business which a Congress always has to enact, there is scarcely 
time to thresh out questions thoroughly. And then statistics and informa- 
tion which are brought to Congress, while undoubtedly honestly given, 
naturally have a human bias. , 

Therefore, Congress, in passing the present Tariff Act, Seed this 
provision entirely aside from party considerations. 

We know, of course, in a general way that the strength of the Demo- 
cratic Party lay in its traditions from the old division of the country, 
and that the South, where the strength of the Democratic Party has con- 
tinued, was in the early days, interested in producing raw materials. 
The Republican Party in the North was interested in developing its eco- 
nomic system which was to endeavor to make the country self-contained 
and bring up manufacturers so that there would be employment for all 
types of labor and for all aptitudes and interests of the human mind, 


What the Tariff 
Commission Is 
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Now the country has become more homogeneous. Manufacturers 
are increasing by leaps and bounds in the stronghold of the Democratic 
Party, and I think it is the general feeling of the two parties that if they 
can, in fact, if not in theory, come together on one idea, it is this. The 
conditions of American living are such that we have higher standards than 
they are accustomed to in Europe. We have better working conditions 
and better hours, and no matter how anxious the management of a factory 
may be to make both ends meet—and its constant problem is the high cost 
of labor—yet there is the feeling with the manufacturer who is hard pinched, 
that we do not want to lower the standard of living for all classes in the 
country because the workmen of the country are large buyers and these 
things interact, and if we reduce the prosperity of the workman, we re- 
duce his buying power. 

Both parties, therefore, are really agreed that the standard of living of 
the country must be maintained. ‘That being the case, the expedient of 
a protective tariff, is favored by all parties. 

However, the question arises—as there always are qualitative con- 
siderations and quantitative ones—‘‘How much?’ And Congress has 
therefore said, ‘“We may not have fixed in the last Tariff Act the right 
duties. We have not had the facts before us. We may have exercised 
poor judgment. We may have been carried off our feet by plausible 
gentlemen who have known how to work us for high protective duty. We 
want to know.” 

We, therefore, give the President the power to alter these rates of duty 
to the extent of 50%, either up or down, on the application of any citizen 
of the country, whether he be a consumer, a producer or an importer. 
It is immaterial. They are all citizens of the United States and they are 
entitled to question. It is then the duty of the Tariff Commission to 
find out what is the actual cost of production and whether the tariff rates 
equalize these costs of production, and make their recommendations in 
accordance with that to the President. The President is then empowered 
to raise or lower the rates. 

You can understand from that that the Tariff Commission has large 
responsibilities, and it also has mandatory powers to ask the most searching 
- questions of the individual manufacturers. 

The idea is not to get the cost of production of an extremely well- 
organized factory which is financially strong and which can get the best con- 
ditions of equipment and labor and that sort of thing, and base the costs 
of production upon such data of a few outstanding factories. But it 
is to protect, in industry, the man who is less strong, who has struggled 
along for years, who has had hard work in meeting his payroll, who cannot 
take advantage of modern appliances and technical help. He is also an 
American producer and he is entitled to consideration. 
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Therefore, we have to get these costs of production as widely as possible 
from individuals because that is the only place to get them. What we 
ask is very searching and we give the manufacturers individually the as- 
surance that whatever they send us is absolutely inviolate. We also give 
the same assurance to the importer in order to get the costs of production 
by the foreign producer. 

If the results justify a revision of the Tariff, only the average is used. 
In other words, what we have to find out are the costs of production in the 
industry, not of the individual. The average of the industry can, of 
course, only be obtained from the information of the individuals. Noth- 
ing is given to the public. The public is not even informed whether any 
inquiry is made until the Tariff Commission decides that the question 
is subject to inquiry, and after an application has been made to inquire into 
the subject. Then, in many cases, it is turned down as being inadequate. 

But if there is cause, and anything is published it is only this average rep- 
resenting the industry which is published. Even then nothing is done 
arbitrarily, because public notice is given that there will be a public hear- 
ing. ‘There may be economic questions enter into the question that we ex- 
perts have not been able to ferret out or get the true light on. We have 
a court room and thirty days’ notice is given, and both sides, the foreign 
producer and his representative, or the importer and producer in this coun- 
try, can meet face to face and thresh the matter out before the six Tariff 
Commissioners who sit in the tribunal as the judges. 

I think it important that you should know what this coérdinate branch 
of the government is and what its purposes are. If inquiries about any 
of your commodities should come to your firm, your office may not know 
what it is for, and you should have direct information by word of mouth 
as to what the duties of the Tariff Commission are. You can have all 
confidence that whatever is asked will be for purposes of the Com- 
mission only, and will be held inviolate. 

It is our business to get just as much information as we can on all of the 
commodities in our schedule. We send out to get information even if 
there is no question at all from any party about the particular com- 
modity. 

Inquiries on Ceramic Materials 


We have had to make inquiries about cement, about common brick, 
about china clays and ball clays, about the various kinds of manufac- 
tures of clay wares and the various manufactures of glass, going even 
to fine microscopes and telescopes, because they are also in the schedule. 

I do not want you to think that I have an encyclopedic mind, but we 
have to accomplish these things with the aid of our assistants as well as 
we can. 
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As something of importance and interest to the Ceramic Division, 
I sent in a question about china clays. If somebody had questioned it, 
I would not tell you for I have no right to do so. I am just getting 
general information, and I thought this would be a great opportunity. 
The importers of clay would meet here face to face, the producers of our 
domestic clays would be here, and the technical men who have had ex- 
perience with one or the other, or both, and you could give candid ex- 
pression to your views in the face of all interested parties. 

You may remember that with the entry of the country into the Great 
War, the question of keeping open the ocean lanes was a very serious one, 
indeed. One of the questions that was put to the Bureau of Standards 
was: Are we going to be able to get English china clay, this product which 
has become standard for the United States, at least standard as a reference 
material and a material of use in fine products? Is the production of the 
country going to be injured during the war period by the cutting off by 
German submarines or what-not or the demand for more remunerative 
shipping, from the flow of the English china clay which has come to this 
country for so many years and in such a large tonnage? 

The Bureau of Standards worked on this problem of the use of domestic 
clays in substitution for the English china clays so that indeed the pottery 
manufacturer, as well as the paper maker, would have something to turn 
EO: 

A. V. Bleininger was particularly engaged in the interests of that work 
among his other duties, and he reasoned that there are residuary kaolins 
occurring in our country in the mountainous regions of the Alleghenies 
which have been exploited to a material extent in western North Carolina. 
They exist north of there up toward the Potomac, and even further than 
that, where the mountains have disappeared in Delaware, through spots 
in Maryland and so on. 

There are also the great clay deposits in the coastal region of the South, 
in South Carolina and in Georgia. ‘These are the secondary kaolins, so 
called, because while they originated as residuary kaolins first, in the moun- 
tainous regions, they were carried down by streams and deposited possibly 
in lakes and swamps of the seacoasts of an older geological period. 

As you know, this moving of a clay by a water body has resulted, 
through hydrolysis, in making a material that is a white material where 
it was fortuitously saved from admixture with surface soils in making a 
material that is more plastic, the plasticity being often astonishingly large, 
as in the case of those moved as far as the lakes and swamps in northern 
Florida. 

Then Mr. Bleininger envisaged the fact that with the non-plastic 
residuary clays that we have in the mountain regions, and with the great 
manipulation that the sedimentary clays received in the Coastal Plain, 
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we have two products that differ from the English china clays in this, that 
while the English china clays are residuary clays, they have apparently 
been subjected to hydrolysis, not to the extent of our southeastern kao- 
lins, but to some extent. So that the English china clays have less plas- 
ticity than our secondary clays, and more plasticity than our primary 
clays. They have retention in paper fiber and so on. 

It seemed reasonable, therefore, that the domestic product could be 
prepared by the use of our two classes of china clays in which the residuary 
clay plays the part of holding up the body well, so that in the fire it does not 
sag or shrink, and that it would counteract the excessive shrinkage and 
the cracking of too plastic clays which might occur with the sole use 
of the secondary clays. And in that way, the equivalent of the English 
china clay could be produced. 

A good many of the pottery manufacturers were induced to make ex- 
periments. Many of those whose conditions are not as strenuous as 
those who manufacture table ware, introduced domestic clays in this way. 

The question that we in the Tariff Commission have to answer is: 
Why is it that with the duty on English china clay so high our do- 
mestic producers are careless in their manufacture? Are the conditions 
of labor getting to be such that they have to look to a machine shovel 
proposition and cannot go to refinement, that the English manufacturers 
do with the greater command of hand labor? Are they justified, there- 
fore, in producing clays that are accused of not being as good in grade? 
Can they or can they not be depended upon, and what is the outlook 
of the industry? 

These are the questions that I want to put before you and would like 
to hear discussed from all sides, for they have a general bearing upon the 
question of our domestic product. 

It goes without saying that if we want the country self-contained by 
protecting manufacturers, we also want to be self-contained in the matter 
of producing and using its raw materials. But we do not want manu- 
facturers to take unnecessary risks in the use of those raw materials if the 
producers of them cannot be induced to produce them right and to give 
them, as they need it, a product-upon which they can depend. 

We have large deposits of primary and secondary kaolins in this country 
and so far as the policy of the country is concerned for those that wish 
to encourage American industry, and also in the matter of common sense, 
it will-be desirable to make the United States self-contained as far as pos- 
sible or practicable. For that, all of the interests have to work together. 

Inasmuch as the Government made an earnest effort during the war, 
through the Bureau of Standards, to find out how far, in a case of emergency 
our country would be self-contained in this raw material, we want to know 
what progress has been made, whether the domestic producers are on firm 
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ground, and whether they are defeated by the possible prejudices of long 
standing. 

As the importers are citizens of the United States who have the equal 
right and protection of our laws it would seem desirable to bring out 
what progress has been made. 

How far can we depend on our domestic product? How far are we 
really dependent on importations? We should like to hear from the men 
who are interested in both sides and aspects of the clay industry and fur- 
nish the supplies. What have they to say, what has been the experience 
of technical men and what has been the experience of business men who 
bring in commercial questions in connection with the matter? 


Discussion 


Mr. Rusorr: I have had considerable experience with North Caro- 
lina clays. In former days, we had little trouble in getting the right 
quality of North Carolina clays, but in the past few years, due to the tre- 
mendous demand upon the clays of which I speak, there has been no ques- 
tion in my mind that the quality of clay has deteriorated to a great ex- 
tent due to the fact that the pits are being rapidly exhausted and that 
they may be compelled to turn out a poor product owing to the increased 
production. 

I have had high content of moisture in regard to North Carolina clays 
and the same in reference to ball clays. One man told me, ‘““IThe water 
is mighty good down here. It is better than the water up in your section.”’ 
For that reason he thought it worth while to keep as much moisture in as 
he did. 

I always felt that 12% moisture was more than sufficient for china clays 
but I have seen carloads from time to time with as high as 18% and 22% 
moisture. On top of that, you will oftentimes find a great quantity of 
mica even on a 200-mesh screen, and also a considerable quantity of iron 
scale, possibly off their coils in their drying sheds. 

I think one thing that the North Carolina producer is going to realize 
is that he will have to put out a much better product than in the past. 
This production craze is not going to last and the quality is going to be the 
big consideration in the next few years. 

CHAIRMAN RIDDLE: One of the men just spoke of some of the English 
clay miners showing our literature and stating that in view of the fact 
that the CERAMIC SOCIETY said we need English clays they could keep 
their prices up. 

There is one thing for all of us to bear in mind. No matter who states 
these things as facts and who reads these discussions (that is, someone on 
the outside) we must always remember to tell them that these are the 
opinions of the individuals and you will find in the Society literature 
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the statement that the SocrkTy is not responsible for the statements made 
in the Journal. ‘Those are the opinions of the individuals themselves. 
No matter what is said, that argument always holds good, if anybody is 
trying to use it as a club. 

Mr. BEL: The Mandle Clay Mining Company whichI am associated with 
mine only ball, wad and sagger clays; that is to say, we do not produce 
china clays. While we feel that many who are now using the imported 
ball clays could use our materials to advantage we do not attribute this 
to any prejudice against our clays. We find the users always perfectly 
willing to make tests of our clays. We could not ask any more than that. 
However, in many cases where our clay is not adopted, after tests are made, 
we believe it is due to the manner in which trials are made. Of course, 
each factory manager has his own idea about how this should be done. 

We cannot make the clay over and have to offer what we find. We 
select our clays carefully and do not make any mixtures of them. This 
gives as uniform a selection as can be had by mining each strata separately 
and by removing visible impurities which are large enough to justify 
taking out by hand. We believe that any variation in a clay strata could 
be detected by the eye, though we watch the matter carefully by having 
numerous trials made throughout the year of each clay we are mining, 
We believe we are producing very standard selections for we have been 
selling the same lines for many years. It is reasonable to assume that our 
trade finds no difficulty on the score of standardization. 

Since and during the war we have sold larger quantities of ball clay 
than before. During the war we were able to place our clays in lines where 
before it seemed impossible to do so, and since adopting them many have 
continued their use. There are certain manufacturers using our ball 
clays exclusively, whereas others making the same line are using only im- 
ported ball clays. Others use some of each; thus it seems by fixing the 
right combination the domestic clays can be used satisfactorily in place of 
the imported. 

We have no complaint on the reception of our clay by the trade, for the 
increasing demand indicates that our clays are proving satisfactory and 
we are pleased to be able to assure our customers a continuous supply of 
our present selections for years to come. 

As to the tariff, I wish to say that I do not believe it would help us any 
in selling our clays unless it should be increased so as to make the imported 
clays more or less prohibitive. This would require a tariff rate which 
probably would be considered unreasonable while a low tariff on imported 
clays would not benefit the domestic producer any and would only impose 
that much on the customer. ‘There has not been, as far as I know, any 
concerted action on the part of the domestic producers to get a tariff on 
imported clays. 
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Dr. LANGENBECK: While Mr. Bell has spoken of ball clays the principle 
we are after would equally apply to all ball clays and china clays. He 
touched lightly on the technical point of his clays gaining a foothold and the 
progress that is being made, but whether that progress is fast enough or 
not fast enough, is something that seems to me the technical men here 
should answer. And as I say, I think indirectly that would apply also to 
the china clay question which is more immediately before us. 

Perhaps the Chairman, therefore,! will make an appeal to the technical 
men who have had experience with English ball clays and American ball 
clays, and who can give reasons why the substitution of the American 
ball clays is not greater than it is, and whether the slow progress is justi- 
fied. 

Further, it seems to me, it would be of interest to the technical men who 
are present to speak frankly on a subject like this, because in so conserva- 
tive a craft as the pottery industry all sorts of minor considerations often 
thwart a technical man. He ought to have one place where he can open 
his heart with reference to his profession and probably it will react upon 
his industry. 

CHAIRMAN RIDDLE: Are we paying for ball clays at a price varying in 
proportion to the bonding power of the clays? And if so, do these tensile 
strength tests in the raw state pretty well govern the price? 

As I understand it, a good many of the English ball clays are considered 
very strong, and a less amount of them, as a result, is used in the body. 
If that is so it is one way of approaching the subject. 

Dr. ScHRAMM: I have had no experience in the use of American ball 
clays in vitrified ware. We have always used English ball clays. 

We have a fixed policy not to change any material unless we can show 
an improvement in our product as a result therefrom. 

Mr. CRANE: I have heard you use the word ‘“‘ball clays’ here. I 
have asked those who use clay what is ball clay? And I have never yet 
had a definition I could understand. 

Mr. Brian: Ball clay derived its name from the fact that the clay 
when mined comes out in lumps or in balls, therefore, the English definition 
for it is ball clay. As the clay is mined it is mixed containing various 
colors. You can easily count as many as fifteen to twenty colors in the 
average English ball clay mine excluding, of course, some of the ball clay 
mines from which the extremely dark clay is produced. ‘This clay will 
run dark along with some very light colored clay. The light colored clay 
is weaker in tensile strength than the dark clay. 

ProF. Watts: In surveying the English versus the American ball clay, 
my impression is that the English ball clay has by many potters been 


1A,S. Watts, “Ball Clay Specifications,” Bull. Amer. Ceram. Soc., 3 |8], 288(1924). 
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considered more desirable because it begins to vitrify at a lower tempera- 
ture than the American ball clay, and that it has an improved working 
property which it imparts into the body over that possessed by the Ameri- 
can ball clay. Whether that is the property by which lubrication is 1m- 
parted, or the property by which increased bonding strength is imparted, 
or whether it is the combination of the two which particularly adapts it 
for use in the whiteware body, I am not able to say. 

But the answer which I have received from almost every whiteware 
manufacturer who is wedded to the English clay, is to the effect that he 
finds that the body has a certain working property when he uses the 
English clay which he cannot obtain by the substitution of the American 
ball clay. 

No two clays possess the same physical characteristics. They may be 
identically the same so far as we can determine by chemical analysis, but 
each possesses an individuality and the man who has been accustomed 
to working a body with English ball clay in it, notices a distinct change 
when American ball clay is substituted. 

On the other hand I have found many manufacturers who say that they 
have found that they can substitute a certain amount of American ball 
clay, and get equally good results. Some of them say they have to use 
slightly more than they did with the English ball clay; others say that they 
do not believe that the color that they obtain when they use American ball 
clay is quite as good as the color they obtained when they used English 
ball clay. 

But within the last two or three years, I have had a great many users of 
English ball clay say to me that if there is any American ball clay that is 
any dirtier or any more unreliable than some of the English ball clay, they 
were unable to locate it. 

I believe that the latter described conditions have largely been a product 
of the former, that is, that we have in the United States, a large number of 
people who are wedded to English ball clay. That fact, of course, becomes 
known to the producer of English ball clay, and as the difficulties of mining 
have become greater to him, labor conditions have become more unsatis- 
factory, and he has been crowded*for shipments, he has undoubtedly sent 
material over which he would not have shipped if he had thought he could 
not get his money for it. 

It seems to me that the solution of this situation is about as follows: 
We have in the United States a great variety of ball clays, perhaps not one 
of which we can substitute for any single English ball clay. We know 
there is light-colored English ball clay, which is peculiarly adapted to 
certain work, and dark English ball clay which is considered more desirable 
for other work, and we know that many of our American manufacturers 
use a certain combination of two English ball clays. 
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I believe that we should find out whether we can obtain a combina- 
tion of American ball clays which will closely approximate the English 
ball clays or the combination of the English ball clays. 

I am convinced that a course of that kind would result satisfactorily. 
I do not mean to say that you can make a body which you can give to your 
potter and that he cannot tell from the body which contains the English 
ball clay. Perhaps he can. Perhaps it would require some change of 
mental attitude in order to convince him that he could work the body with 
the American ball clay in it just as successfully as he works the body with 
the English ball clay in it. 

That is a matter that will have to be worked out in the factory. 

The problem is one of finding out what the essential physical char- 
acteristics are of the American ball clay and of the English ball clay, and 
ascertaining whether by a combination of the American ball clays which 
we have, it is not possible to produce something which would be a substi- 
tute for the English ball clay. And I am convinced it can be done. It 
may mean that our ball clay producers will have to determine the physical 
properties of their ball clays or have them determined and be prepared to 
show by what combinations they can be substituted. It may mean that 
the potters will have to agree to have the bodies containing American ball 
clay tested out in their factories in order actually to establish the feasibility 
of the substitution. 

There is one point that deserves a little special emphasis, and that is the 
fact that the impression prevails (and it may be correct) that the English 
ball clay, when incorporated into a body, encourages earlier vitrification 
than is the case when the American ball clay is used. Now whether an 
American ball clay exists which will provide this earlier vitrification, or 
whether this earlier vitrification can be provided successfully and satis- 
factorily in some other way, remains to be determined. 

These are all subjects which will require a certain amount of careful 
investigation, but I believe that if England was dependent on the United 
States for feldspar, she would have sufficient consideration for the future 
of her industries so that she would very carefully determine whether she 
did not have a home product which could be successfully substituted. 
I believe that we, as Americans, should display the same attitude. 

Mr. CRANE: That is just along the line of my thought and seems to me 
an excellent idea. Instead of asking the producer of clay to bring some- 
thing to your factory, you men who want to use clay tell the producer the 
material you want to use, and see if he is able to bring you the stock you 
want to purchase. Do not ask him to bring something to your factory. 
which you use any way you please, or in any way that you think best. 
If the product is not what you want, do not blame the poor miner. He is 
not technical. 
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Mr. BELL: A question has been asked as to whether the bonding strength 
of the clay governs its price. Speaking for ourselves only, I will say that 
it does not. The reason our strongest clay costs the most is because it 
is overlaid by a bed of lignite and as a consequence costs more to produce. 
This lignite permeates the clay in places and must as far as is practical 
be trimmed out by hand. ‘The stronger clays almost invariably have this 
lignite over them. 

Prof. Watts spoke about giving data on clay to help the user. We have 
a chart about a yard long giving as full data as we have been able to get, 
on all of our clays. The government has issued a bulletin on English ball 
clays and a number of domestic clays.! Thus the user can procure data on 
all of the imported and domestic clays for comparative purposes. I 
suppose Prof. Watts has in mind the use of domestic clay everywhere, 
exclusively. We get into every line in which ball clays are used and, in 
a number of places they are used exclusively, which seems to indicate 
that the manufacturer could get along without the imported ball clay. 
However, there are many users who do not feel this way about it and 
thus it is likely that imported ball clays will always be used, but as 
stated, the data is pretty well worked out for those who wish to try the 
substitution of the domestic for the imported clay. | 

Where one manufacturer uses the domestic ball clay and another making 
the same line does not or cannot do so satisfactorily, it is probably due to 
some factory condition and therefore comparative data on the imported 
and domestic clays will not be very helpful. We are always glad to fur- 
nish our chart to anyone who is interested and to supply samples of any 
clay they may select. No doubt the Government Printing Office is in a 
position to furnish such bulletins as they have prepared on the matter. 

SECRETARY TREISCHEL: The question Dr. Langenbeck has brought up 
for discussion is one in which he asks the question, ““‘What has been the ex- 
perience in substituting domestic secondary and primary kaolins for Eng- 
lish china clays?’ and he includes domestic ball clays for English ball clays. 

The Company with which I am associated manufactures electrical por- 
celain by the dry process, the wet process and the cast process. In the 
six years I have been associated with that Company we have used seven 
domestic ball clays, and three English ball clays, three English china clays, 
and one domestic secondary kaolin. We have also used a small amount of 
one domestic primary kaolin, which petered out and we were not able to 
get a supply of it. 

We have worked out bodies in which we can interchange these materials 
to suit our will so that at the present time, we are practically governed by 
f.o.b. our works. 


1A. V. Bleininger and H. G. Schurecht,‘‘ Properties of Some European Plastic Fire 
Clays,” Bur. Stand., Tech. Paper 79 (1916). 
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Mr. McAree: I think one consideration of this domestic clay is the re- 
liability of supply. None of us like to change our formulas after we get 
one that works. | 

We have had quite a bit of difficulty in the past in getting the same 
domestic clay, and we seem to be able to get the same English clay with 
greater ease than the domestic clay. That may be because there is 
a larger reservoir between the mines and the consumer. 

The question of substitution brings out again the necessity of more 
accurate laboratory control. Dr. Langenbeck has mentioned the possi- 
bility of combining primary and secondary kaolins, and Prof. Watts spoke 
of a definite procedure along this line. If we knew more about what we 
wanted, in a technical way, and when we had it, the problem would be much 
simplified. 

Mr. Hunt: In our experience we have found that the shipments of 
American china clay vary greatly from shipment to shipment, and that is 
not so true of the English china clay; it is more uniform. As to ball 
clays, a number of American ball clays have large deposits which can be 
used with success because of their uniformity, which is the great considera- 
tion: 

If you can adapt your works for a certain clay and the clay changes, 
you are ‘‘out of luck.” 

When the American china clay is produced in a uniform quality you 
will find it a more likely substitute for the English china clay. 

Mr. CRANE: Mr. Hunt says you buy clay, getting it in regularly and 
if it changes, you are “out of luck.’”’ I think he should know what he wants, 
and when the material comes in he should examine it to see that it is the 
kind of material he wants to use in his mix. When he has determined that 
matter, he can use the kind of stuff he wants to use, and he will turn out 
a uniform quality of goods. 

Mr. Hunt: We do know what we want. We want uniformity. 

Mr. Brian: I do not know of any importer of this commodity, my 
company included, that can guarantee any pottery manufacturer in 
America an absolutely uniform English ball clay. In fact, my com- 
pany positively refused to make any such guarantee. 

We have been in the importing business for the past thirty-two years 
and the experience has been that English ball clays will vary from ship- 
ment to shipment. What I mean by variation in clay is that sometimes 
the clay will be of a lighter color, other times darker. 

English ball clays when mined run various colors, some blacker than 
others. Our experience has been that ball clay mined by the shaft oper- 
ation ordinarily is better than open mine working. 

I have just had seven analyses made by Dr. Wolfe of the Imperial 
College of Science and Technology, South Kensington, London. ‘These 
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analyses covered the light clays, medium dark clays, and the very dark 
clays. All the samples submitted were from different operations, although 
the analyses are all about alike. The question is then, what do the analy- 
ses amount to except to tell us of the different ingredients therein. 

Mr. Gesner and other importers were in this meeting and possibly 
they can guarantee a uniform ball clay, but I am satisfied that consumers 
of our ball clay in this meeting can frankly tell you that while we ship 
them a good grade of ball clay it is not a uniform material. ‘They are 
satisfied that they are getting the best that can be gotten out of the mines, 
and I think Mr. Bell will advise you that they are having about the same 
trouble with ball clays in America. ‘This is referring to the uniformity of 
ball clays. 

Mr. BELL: We mine our clays each strata separately. In addition all 
impurities are trimmed out as nearly as is practical. ‘This is as close as 
we can come to producing our materials uniformly. 

Mr. BrIAN: I have asked our producers in England, at an increased 
price, to separate as nearly as possible the black clay from the light 
colored clay, and this they are doing. ‘The consumer is compelled to pay 
the increased cost for the black clay, and the same price for the mixed 
clay as mined, and the same price for the light clay as for the mixed clay. 
This is, of course, the light clay selected from the black clay. I likewise 
ask that the consumers take in a certain amount of the light clay, as the 
producer in England insists upon my company taking both the light and 
the dark clay. By this separation this company has as near a uniform 
article as is possible. ‘This selection enables the manufacturer in Amer- 
ica to better gage his mixings insofar as English ball clay is concerned. 

Mr. GESNER: We do not guarantee a uniform English ball clay. We 
cannot maintain it. They take it as it is. With the development of 
technical science there has been a corresponding increase in the de- 
mand for English ball and china clays. ‘That is good enough for me. 
If you, who have technical knowledge with your combined intelligence, 
can work out a process of teaching the clay miner to develop what you need 
and improve these domestic clays, perhaps that would solve the problem. 
We hope you will not succeed in doing so. We do not gloat in your mis- 
fortune, but we take it for granted you buy our clays because you need 
them, and we are very much obliged for your patronage. 

Mr. Frirz: The statement that Mr. Brian made that English ball clays 
are not absolutely uniform, I think can also be made relative to American 
ball clays, only to a greater degree. Prof. Watts’ statement is true, that 
American clays will not vitrify at as low a temperature as English ball 
clays, and also do not have quite the bonding strength. 

I have examined a great many American ball clays, and I can count on 
my hand those which will even approach the English ball clays in vitrifica- 


PAPERS AND DISCUSSIONS 431 


tion temperature and bonding strength. None of them equal-the English 
ball clays in vitrification, but I have found two that do equal in bonding 
strength. These two clays are vitreous at cone 10 but the vitrification 
does not begin at as early a temperature as the best English ball clays. 
This fact together with the greater non-uniformity of the American clays 
makes the use of these clays not as safe as the English. It simply means 
that you do not have the safety factor with the American ball clays that 
you do with the English clays. ‘The latter will vary a little, but you still 
have vitrified ball clay at cone 10 and you will also have a more uniform 
bonding strength over a period of time. ‘This, we feel, is important in our 
wet process electrical porcelain work. 

If we could get these American ball clays more uniform, so that they 
would be closer to their best, at all times, then we could use them without 
any trouble. We have been able to produce porcelain with these two 
particular kinds of ball clays, which have the properties that are practi- 
cally equal to the English ball clays, and the porcelain as far as we can test 
it is just as good as what we have made with the English clays. 

It may be that adjustments can be made so that these natural variations 
will not affect us, and it is toward that end that we are working. 

I hope we can work it because I would like to see our country use its 
own products. 

If you do not need a low vitrification temperature or very high bonding 
strength, there is no trouble in using the American ball clays, for there are 
many that will adapt themselves under such conditions. In manufactur- 
ing dry press electrical porcelain, we can use ball clays of that type, and 
we therefore use several American ball clays without any trouble. The 
only governing factor is price, just as Mr. Treischel explained. 

That is all that I can offer at the present time. We are working on it 
and I hope I can present something more definite by next year. 

Mr. Gates: In our terra cotta business, we do not wait for the archi- 
tect to come and tell us what kind of terra cotta he wants. We have 
to show him what we can make and if that is not right for his use, we have 
to make it right for his use. 

I feel that the clay industry of this country is dependent largely on the 
energetic action of the men who are digging the clay and marketing the 
clay and hunting out the requirements and needs of the different potters, 
and adjusting their clay if it needs adjustment, handpicking it if it needs 
handpicking or washing it if it needs washing, and getting it so that 
they can come to you and back up their material and say, above all things, 
that every carload you order will be identical with the last carload shipped. 
If we can get our clay industries in that condition in this country, we will 
not have to go abroad for clay. 

Dr. LANGENBECK: I think we should insist that the technical men give 


432 PAPERS AND DISCUSSIONS 


information in the way of tangible standards that can be put down into 
direct description of physical properties, accompanied by figures. 

This is, of course, a fickle product, an elusive one, and even Prof. Watts 
is not prepared to say that we can define in this way as yet in a positive 
manner. But we certainly have to make progress in that direction, and 
it is up to the clay producers, if we give them a hand in that direction, 
and it is more up to the clay consumers to give them a hand. 

The clay consumers have reached a point where they have technical 
men and are employing them now. ‘The necessity of that has not been 
made obvious to the producers. 3 

As soon as you technical men make an approach, no matter how small, 
in that direction, of giving facts that are tangible in temperatures and 
percentages of these subtle properties of clays that are not shown in the 
ordinary mineral analysis, the two groups will approach each other. 
That was partly my hope in starting the original trouble of putting chem- 
istry in the clay industry, although it has made a profession for a good many 
of you. 

I hope that you technical men here will rise to the occasion better than 
you have done so far, and say, if you reject the clay from your works 
because it was not uniform with the last shipments, ‘“‘What tests did you 
make? What tangible figures have you tried to get, so that if it were a 
matter of law you could show, and not a matter of opinion?” 

Now what tests have you made privately, to satisfy your own scientific 
conscience, to approach a little in the direction of this tangled solution 
that Prof. Watts has spoken about? Some of you may have made other 
tests, maybe only qualitatively, but the straws show in which way the 
wind blows in finding our way through the maze of this elusive plasticity 
and its codrdination with a wide vitrification range that will make your 
body immune to these different temperatures so that you will still get a 
good electrically resisting porcelain. 

Will some of you give some of your private experiences or some theories 
that you are working on in order to approach this subject? You may not 
have been able to carry it out as you thought you could, but somebody, 
if you mention it, may recall something they have done in that line. That 
is how we get our ideas from the articles that appear in the journals. We 
read the Journal diligently, not to find the man who has solved the prob- 
lem, but who has met a difficulty similar to our own and probably failed. 
So you say, “Well, that part is done. I do not have to repeat that. Iam 
going to attack it from this angle.”’ 

PROFESSOR WATTS: The question of color has been raised once or twice, 
and I am increasingly impressed with the fact that in many lines of white- 
ware manufacture, there is a feeling that the American market is favoring 
some other color than dead white. 
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I was talking with an importer. He was telling me that there seemed 
to be a decreasing demand for the dead white porcelain of Continental 
Europe. If that is true; it means something. It means that there is a 
possibility that the extreme whiteness, which at one time we demanded 
in our china clays, may not be as vital as it was. 

Perhaps it would be worth while for the American manufacturer to 
consider whether, collectively, the color of the whiteware could not be 
changed to a very pale ivory. We know that the wonderful beauty of 
the Lenox ware depends not on its perfect whiteness but on its other proper- 
ties, and while they are difficult to define, nevertheless its excellence is 
recognized. 

I believe that the color problem is not as big a problem as it was a few 
years ago. 

I do not believe it is going to be possible for a good many years for 
any manufacturer to say to the man who supplies his clay, “I want a clay 
with a plasticity value of Pi-4-B.’”’ I do not believe he is going to be able 
to supply that if it is called for. He might have to offer a clay with values 
“Pi-5-B”’ or “Pi-5-A.” 

I do not think there is a manufacturer here but would have a headache 
if he would try to state how many clays he has tested out in his factory to 
see if they met his requirements. All of the manufacturers are testing them 
all of the time, and while they may not be able to express exactly the com- 
bination of properties that they want, in numerals or percentages or any 
other values, they test them all and they find the one which most nearly 
approaches the one they desire. 

Now, as I brought out in my paper,' I believe in Beles feline of ball 
clay. ‘There is a grave mistake being made by the testing of clays, or any 
other ceramic material by themselves. I have harped on that until I 
guess I am pretty well recognized as an advocate of only testing the ma- 
terial in the body in which it is to be used. 

A great deal cannot be told by firing a material by itself. It must 
be incorporated in a body in which you are going to use it. Especially in 
whiteware bodies. "There should be no hesitancy on the part of the manu- 
facturers in testing a ball clay in a body of stated composition. The one 
I recommended was 20 of standard feldspar, 30 of standard flint, and 50 
of standard clay. You can make it 30 of china clay and 20 of ball clay 
substituting for the other, the material which you are testing. You can 
say to the man from whom you are buying any of your materials, ‘“The 
sample marked 1 is the way I want it. Your material is substituted in the 
sample marked 2. This body cracks or this poo, warps, or this body 
does not vitrify, and this body is bad color.”’ 


1 Bull. Amer. Ceram. Soc., 3 [8], 288 (1924). 
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There are a dozen things we can say about it after we have made the 
test, but the man who ships the clay must not say to us, ‘“‘Well, tell me how 
to fix my clay.’”’ He must remember, of course, that if his clay will not 
do, if I am not satisfied with the clay he is shipping me, he must offer 
something else, and if he does not offer something else, I am certainly 
going to buy the best I can get from somebody else. 

Dr. LANGENBECK: I think this is excellent ground and also that further 
work in analytical determinations will also lead to the use of symbols 
that will mean something definite. 

You have heard from Mr. Bell, I think, that the strongest and best clay 
he makes, he gets the highest price for, and he is modest in saying that 
he asks the highest price only because it costs him more to mine it. 

I want to codrdinate, and I want to get you into the habit of codrdinating 
these chance remarks, and see what they mean, chemically, with what was 
said by Mr. Brian. I believe in his endeavor to get the English manu- 
facturers to separate the light clay from the black clay. 

I was the first ceramist to develop the American ball clays. Samples 
of my original ware can be seen if you happen to be in Kentucky at the 
State House at Frankfort, in the museum there. That was the first 
American ball clay gotten out. I got it out and shipped it to Cincinnati 
to the Avon Pottery. When I was with the American Encaustic Tiling 
~Co., and other companies a number of years afterwards, I also introduced 
its use in a definite mixture of light and dark lump, just exactly as Mr. 
Brian has described the English clay. 

I separated that, myself, for particular uses, and I found, as Mr. Brian 
has described, that the stronger clay and the clay with the longer vit- 
rification range, was the black clay. 

I codrdinate that with what Mr. Bell said. What is that black stuff 
that isin the clay? You may put down in a vague way, ‘‘Organic matter 
and loss’ in your analysis. But it is vital to know what that is. 

That black matter to some degree probably infiltrates from the lignite 
Mr. Bell has spoken of into his strongest clay. In other words, it is what 
the dirt farmer calls ““Shumus.”’ he 

The trouble with our CERAMIC Society (if you will pardon me for 
criticizing you) is that you sit in a water-tight compartment—you are 
not taking enough notice of other people who are also dirt farmers and 
working with clay for their own particular purposes. 

Now in order to get one of these factors represented by a symbol or 
whatever you want, or at least another item in your analysis of a clay 
that is not a mineral, supposing you do what the agricultural or soil chem- 
ists are doing, determining the humus in the clay, and then see if the pro- 
portion of the humus is not a factor and an important factor in this matter 
of plasticity, and possibly also further in this range of vitrification. 
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Now let me suggest to you who are earnestly engaged in the analysis 
of clay to add humus. In Wiley’s book on “‘Soil Analysis and Agricul- 
tural Analysis,” you can find methods of doing it. It is perfectly simple. 

This will give you one more item in your analysis of the clay, and maybe 
it will run to something of value. 

Mr. Twewis:! Through reading over the discussion on this subject I 
have received the following impressions as being the composite opinion 
of the various speakers. English ball clays compared with American 
ball clays: (a) are more uniform; (b) give a better color to a body; (c) 
vitrify at a lower temperature; (d) have a better bonding strength in the 
unfired state, and (e) give better plasticity or working qualities to a body. 
On the other hand there seems to be a general complaint that the English 
clay miner is not playing fair, 7. e., that he takes an advantage because he 
believes that we have to have his product; he makes us take the grade of 
clay which suits him best, he soaks the clay to the maximum with water, 
and then charges his own price. For this reason there has been for several 
years an earnest desire on the part of many to utilize American ball clays 
in our whiteware bodies. My own personal sentiments favor this course 
and I wish to point out some ways by which I believe it can be done suc- 
_cessfully. 

In regard to uniformity, the importers of English ball clay, who have 
spoken, agree that it is not uniform and that they cannot guarantee 
its uniformity. Moreover, as Professor Watts has pointed out, it is un- 
doubtedly true that some of the English ball clays are dirty and unreliable. 
At the same time we must also admit that American clays are not strictly 
uniform—each car the same. ‘This brings me down to the point I want to 
make. That all clays whether English or American are not uniform as 
they are received at the pottery. But they can be made so with relatively 
little cost by observing simple rules in unloading, storing, and withdrawing 
the materials at the plant. It is not a difficult job and the remedy gives 
positive results. This phase of the subject I have already discussed in a 
paper given before the Whiteware Division at this convention.” Again, 
how many plants make a practice of making up a trial run of body out of 
each new bin of clay, in order to get a sample lot of that ware out of the 
kiln before the bin has to be used? Relatively few plants go to that 
trouble and yet it might often save a lot of money regardless of what kind 
of material was in the bin. If the advance test indicates that a material 
is different from that in previous bins, might it not be possible to make a 
small correction which would right the difficulty before a large amount of 
ware is made and spoiled? It is no doubt true that there is plenty of room 


1 Received April 10, 1924. 
2 “Handling and Storing Raw eicunia to Produce Uniformity in a Body,” Jour. 
Amer. Ceram. Soc., 7 [2], 82 (1924). 
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for improvement in the methods used by the American clay miners; yet 
I believe that if those who complain about the lack of uniformity in Ameri- 
can clays will check up, they will find their chief trouble lying in their own 
plant processes. 

That English ball clays vitrify at a lower temperature I admit, but I 
feel sure that the composition of the body could be altered slightly to make 
up for the differences in the American clays. I agree with Professor Watts 
that a clay should be tested in a body as well as alone. But I disagree 
with his suggestion of testing it only in one standard body or in whatever 
body happens to be in use at a plant when the sample or car of clay arrives. 
I do not think it fair to condemn a clay solely because it might fail to give 
good results in one particular composition. I know from experience how 
common a practice it is in a plant to attempt to substitute one clay for 
another without scientifically correcting the body to compensate for the 
change. Forexample a plant runs out of English ball clay; some one failed 
to order it in time or the car was delayed; there is a bin of Tennessee 
ball clay at hand. ‘The slip room foreman or the superintendent has the 
one substituted for the other and we all know the result. There is trouble 
all through the plant. Everyone forever after condemns Tennessee ball 
clay and says that only English ball clay can be used. It would seem fair 
to condemn a clay only after it had been tested in a considerable field cover- 
ing a wide range of different compositions. The trouble usually lies in 
the fact that we do not, as a rule, work the problem out carefully in the 
laboratory, or if we do work it out carefully in the laboratory, we let it 
rest there and do not apply the results scientifically on a large scale in the 
plant. 

Regarding the color produced in a body by American ball clays, as com- 
pared to that by English ball clays, I agree that taken as a whole the Eng- 
lish ball clays give the better color. But I have tested a considerable 
number of English and American ball clays in whiteware bodies in direct 
comparison and I have found that some brands of American ball clays 
give as good a color as the best grades of English ball clay and even a better 
color than other grades also sold as first quality. Of course some brands 
of American ball clay do give a body a distinctly creamy-white color but 
this, as pointed out by Professor Watts, may be less of an objection in the 
future than at present. 

I also agree that English ball clays give better plasticity and better bond- 
ing strength to a body. Professor Watts mentions that some manu- 
facturers have overcome this defect in American ball clays by using 
slightly more of the clay. He also suggests that a combination of ball 
clays may serve the purpose. I would also suggest that a very small 
percentage of bentonite be tried along with the American ball clays to 
help develop the plasticity. Professor Cox has shown us at this con- 
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vention that with a small percentage of bentonite he can make a North 
Carolina kaolin as plastic as a Kentucky ball clay. This would seem to 
indicate that with bentonite we could develop any degree of plasticity re- 
quired. 

Personally I agree with several speakers that American ball clays can be 
used. I feel sure of this because many plants have used them successfully 
for years. ‘The fault as I see it lies chiefly with the ultra-conservativeness 
of our craft. Several speakers have already referred to this. We dislike 
to adopt new methods and use new materials. I cannot agree with the 
policy that the only change warranted in a body is one which will result 
in an improvement in quality of the finished ware. I, too, feel that we 
should not lower our quality, but if we can produce a quality equally as 
good using cheaper materials and materials of American origin, we are justi- 
fied in doing so. 


DISCUSSION? ON “EFFECT OF MUFFLE ATMOSPHERE 
ON FIRING ENAMELS’’? 


Mr. VoLLRATH: What type of furnace was used in the large scale calcu- 
lations? 

Mr. Cooke: That was the muffle furnace. 

Mr. ScHWIER: Do the firing racks used in support of the furnace have 
to be taken into consideration besides the amount of ware being fired in 
any furnace? 

Mr. CooxeE: There is no question but what this is true. The oxygen 
will be absorbed more or less by the firing racks, depending on the sort of 
equipment used. But as far as I have gone, it is very problematical whether 
there is any calculation referring to any large full-sized furnaces which is at 
all accurate. Whether or not any inaccuracy comes in by not taking into 
account the firing racks, it would not be considerable. 

Mr. Hansen: Mr. Cooke has shown very clearly that a certain amount 
of iron oxide on the sheet is necessary to get the enamel to work properly. 
I just wondered whether the introduction of iron oxide in the ground coat, 
just as we have our cobalt and manganese, would give the same effect. 
I have seen a combination of iron oxide and cobalt used, and I wondered 
whether oxygen was necessary in that case. 

Mr. Cooks: I have not tried that just as you have put it. But taking 
into account the quantity of iron oxide formed as a film in proportion to 
the weight of the enamel the percentage was rather high. And I doubt if 


1 Paul E. Cox, “A Study of Plasticity by Practical Potters’ Methods,” Jour. Amer. 
Ceram. Soc.,'7 [38], 5 (1924). 

2 Presented at Atlantic City Meeting, Feb., 1924 (Enamel Division). 

3 R. D. Cooke, Jour. Amer. Ceram. Soc.,7 [4], 277-81 (1924). 
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the same effect could be gained by adding that much raw oxide to the 
enamel without disrupting the formula. 

Mr. VOLLRATH: Was the material used in those grates cast iron? 

Mr. Cooke: Our regular equipment was not used in the experiments. 
The calculation for standard ware in the standard furnace is purely a 
mathematical problem. No experimental work was done in our furnaces. 

Mr. LANpRuUm: As I understand it, from your calculations there will 
always be’ plenty of air. Am I right? 

Mr. Cooke: No, not necessarily. Experimentally I found that six 
cubic inches of air to one square inch of enamel surface was about as low 
as you could go in air capacity. And by making a few calculations I 
found that that limit was often dangerously approached in practice. 

Mr. LANDRUM: We find these data very interesting. Blistering occurs 
while the ware is cooling. If enlarging the furnace or introducing air will 
assist, we have here a real practical suggestion. 

These data will be especially interesting to those who are considering the 
feasibility of a continuous furnace, of a furnace that will have just as little 
air space in it as possible in order to conserve heat. It looks as though 
air will have to be introduced along with the ware; 7. e., havea circula- 
tion of air. | 

Mr. SwkELY: Mr. Cooke, did you find any detrimental effects from 
having too much air? 


Mr. CooKE: No. 
Mr. Poste: Some work that we did some time ago might be of interest 


here. Our problem was to substitute oil for natural gas as the fuel in a 
direct-fire enamel furnace. In the first place we asked ourselves the ques- 
tion what are the essential conditions by way of atmosphere in a direct- 
fire furnace? Having answered this we next reproduced the conditions 
in the oil-fired furnace. 

Our findings apply to our particular furnace and enamel. Probably 
the quantitative conclusions would not apply exactly under different 
furnace and enamel conditions. The general principle should hold, how- 
ever. 

We found that with from three to four per cent free oxygen in the gases 
in contact with the enamel we encountered traces of the trouble that Mr. 
Cooke has in mind. With the oxygen down to 2% serious trouble resulted. 
With oxygen at 5% we had no trouble. We concluded that 7% could be 
taken as a safe working requirement. 

We then worked out a system of controlling our oil burners so that we 
realized about 7% oxygen in the furnace atmosphere and no trouble comes 
as long as these conditions are maintained. 

Mr. Cooke: I might mention another source of error in firing hollow 
ware. We have more air really than the actual capacity of the muffle 
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would indicate, because as hollow ware goes into the furnace it carries 
with it cold air in the interior. When it becomes heated it expands to some 
2 or 3 times its original volume, which gives considerable excess air. That 
would not apply to flat ware. 

Another thing: We one time experimented with a semi-muffle furnace, 
gas-fired, and found that we always got this ruffling or fine blistering with 
ground-coat enamel but were very successful in burning cover-coat enamel. 

Mr. LINDEMANN: I should like to ask Mr. Poste whether he had that 
same effect with cast iron as with steel. 

Mr. Poste: We have never worked with cast iron at all in a direct- 
fired furnace. ‘That was sheet steel altogether. I wonder if there are any 
observations relative to cast iron. 

Mr. BarpusH: Mr. Cooke referred to the ground-coat blistering. I 
had that about five years ago and plenty of it with producer gas. ‘The 
only way I could overcome it, was to fire the ground coat about half, 
take it out, chill it and put it back again. By this means I got rid of it. 

That was too much work. I commenced to treat my coal before firing 
into the gas producer. Instead of yellowish gas, I obtained a bluish gas. 
I had no more boiling or blistering. 

You have the very same thing with a direct- me furnace with a poor 
grade of coal. I had it not long ago. 

CHAIRMAN STALEY: With what did you treat the coal? 

Mr. BarpusH: With calcium chloride, twenty dollars a ton. 

Mr. JAEGER: Mr. Landrum has drawn attention to the danger of build- 
ing too low a furnace or a furnace of very shallow depth from the bottom 
to the top of the muffle. About six months ago, we started to operate a 
furnace the spring of the arch of which is about eighteen inches from the 
bottom. We have benches that support the ware racks which are about 
eight inches high. If there was a danger of not getting enough fresh air 
we are about as close to the limit as we can get. After an operation of 
six months-we think we are getting very good results. We have not ob- 
served anything that would raise a suspicion of insufficient air. And we 
have been firing flat-ware enamel during these six months. 

Mr. Manson: I was interested in what Mr. Hansen asked about adding 
iron oxide as such to the enamel itself, because it is a rather common 
practice among sanitary ware men to add a little iron oxide to the ground 
coat. They think that it makes it easier for the coater to see whether he 
has his casting covered. But I have always wondered whether they 
might get some beneficial effect from it which they did not know anything 
about. I am trying to find that out myself. 

Mr. VoLLRATH: What was the over-all height of that muffle, Mr. Jaeger? 

Mr. JAEGER: I think it is eighteen inches and I think the arch is about 
seven inches from the spring in the center. 
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CHAIRMAN STALEY: Mr. Cooke, there is one question. Would you say 
you get blisters when you do not have iron oxide present? 

Mr. Cooke: No. 

CHAIRMAN STALEY: Well, what makes the blisters? 

Mr. Cooke: I should like to ask that myself. 

CHAIRMAN STALEY: I could understand how iron oxide could make 
blisters by giving up oxygen, but I do not understand how lack of iron oxide 
could make blisters. 

Mr. CooKxeE: I tried to determine that in the analyses of exhaust gases 
from the furnace. I was looking for some foreign gases that were not in 
the air that went in, but I did not find any. If this blistering was caused 
by the evolution of a gas either from the surface of the steel or from the 
enamel, it did not escape into the surrounding air in any sufficient quantity 
to be detected by analysis. 

Mr. LANpRum: Practically all formulas for ground coat either contain 
nitrate of soda, nitrate of potash or manganese dioxide. I suppose you 
have tried these one by one. 

When all of the oxidizing agents are left out of a ground coat I find it 
is inclined to blister. Although a ground coat can be made without oxi- 
dizing agents in it, still a more fool-proof enamel is made with oxidizing 
agents. ‘Therefore, in most of these enamels we still find these nitrates. 
Although these are put in at the smelter rather than at the mill their 
oxidizing effect is still there. 

Mr. Poste: On that point, I have tried experimentally to leave out 
the nitrates in a ground coat having nitrates in the formula. As a result 
metallic cobalt, actually identified chemically, plated out on the steel 
stirring rod used in stirring the smelt in the crucible. 

Mr. LANDRUM: And when you used nitrates it did not happen? 

Mr. Poste: No. | 

Mr. CooKe: Of course, we know of the oxidizing power of the nitrates 
and probably most of the manganese dioxide is exhausted in the melting. 
I did not bring any figures as to the oxide formed on the steel under the 
enamel, but roughly I made some calculations to see if some oxidizing 
agents could not be added in the mill during grinding. I found that to 
get the oxygen which is equivalent to the weight to iron oxide formed, 
it would be necessary to add something like thirty per cent of manganese 
oxide. 

CHAIRMAN STALEY: Mr. Cooke brought out the important thing about 
the iron oxide film. It is a physical rather than a chemical effect. The 
fact is that when the steel is covered with a thin layer of iron oxide the 
enamel wets the iron oxide, spreads out and attaches itself to the steel. 
When it is not covered with the iron oxide, it draws up into beads. The 
iron oxide acts not only chemically, but also physically. If you have the 
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same amount of oxide present mixed with the enamel it would not stop 
the beading and pulling up o1 the enamel. 

Mr. SwEELy: It is rather interesting to note that if the metallic oxides 
are omitted from the average ground coat and applied to a piece of steel, 
the fire required to make a smooth coat is very much decreased. I was 
wondering whether Mr. Cooke had experimented with anything along that 
lime—omitting the cobalt and metallic oxides. 

Mr. Cooke: No, I have not. 

Mr. SwEELyY: I found with a glass that requires three minutes to mature 
on a sheet of 20-gage steel, the glass free from cobalt can be fired in about 
half this time without blistering or pin holes or anything of the sort ap- 
pearing. If there is a reaction between the cobalt and the steel this is a 
possible explanation of the reoxidation of the steel. That is just a sugges- 
tion. 

Mr. SCHWIER: On your ordinary equipment you will find you cannot 
go under Mr. Cooke’s estimate of six cubic inches for one square inch of 
surface. We have an electric furnace which is twelve inches to the spring 
line of the arch and seventeen inches to the top of the arch. By taking the 
volume on the basis of twelve inches high all the way across, we still have 
about two hundred and thirty cubic inches per square inch of enamel 
surface. So you cannot have the hole in the furnace much smaller than 
that and still get your fork in, raise it and bring it out again. That is 
about as small a muffle as you can get. The ware would have to be laid 
on the flat rack much lower than the present firing points to bring it any- 
where near the figure Mr. Cooke mentioned. 

Mr. Korman: With regard to iron oxide, I had what I thought was iron 
oxide on a casting both on the ground and the enamel. The enamel 
seemed to draw away from the iron spot. 

Mr. Lanprum: If the black shape is not cleaned before putting into 
the furnace, the enamel will crawl; however, I believe Mr. Cooke has a 
patented process of oxidizing the sheet and does not have to pickle it. 
Am I right, Mr. Cooke? 

Mr. Cooxe: Yes. It is the same story. You supply the oxide film 
before you enamel it. And you and I know that the oxide film is absolutely 
essential. So if there is nothing but oxide on the steel to start with, why 
should it be removed and then put back on again? 

Mr. Manson: In line with what Mr. Korman stated, it is possible to 
enamel cast iron with a dry process without a ground coat and get a per- 
fectly smooth piece free from blisters. But when I say without a ground 
coat, I mean that I did have a ground coat of iron oxide on a piece. I 
have made many pieces in the laboratory. 

I have never been able to enamel a piece of cast iron without a ground 
coat when the iron was cleaned. When I took a piece of cleaned iron, wet 
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it and let it stand until I got an even coat of rust on it, I had no trouble 
enameling it without blisters. 

CHAIRMAN STALEY: That is, with comparatively high temperature? 

Mr. Manson: About 1650°. 

CHAIRMAN STALEY: It is well known that cast iron can be enameled 
by the wet process without a ground coat if you keep your temperature 
down quite low, that is, below 1250°, . 

Mr. Manson: That is not only done in the laboratory. I have enam- 
eled closet tanks in the factory by the same method. Of course, it is much 
more simple to use a ground coat. And I do not think a little iron oxide 
on a casting would have the result Mr. Korman described. 

Mr. KorMAN: It may be possible that these two men have different 
processes whereby they are able to do that and get away with it. I do 
not see why one should disclaim the possibility of a perfect enamel when 
the whole casting has a film of oxide simply because iron spots cause 
crawling. 

Mr. Manson: Spots of iron oxide might not be very thin whereas a 
film of iron oxide closely held to the iron is thin. 

Mr. Cooke: We should not let any confusion remain as to exactly 
what we mean by iron oxide in this discussion. What I have been talking 
- about all the time is heat oxide or the blue surface we get from heating 
metal in the air. There appears to be some idea that I might have re- 
ferred to a coating of rust. I know nothing about the effect of rust. 

Mr. ANDERSON: We do exactly what Mr. Cooke here claims, every day 
in the year. We are making hundreds of pieces without pickling. We 
put this film of oxide on the article by heating and it enamels just as well 
as with pickling. 

CHAIRMAN STALEY: Do you mind explaining just how you do it? 

Mr. ANDERSON: We do it the same as if we were scaling it. We do 
not use much heat but just barely enough to blue it. We then dip it into 
the ground coat and fire it. 

Mr. Cooke: Is that cast iron? 

Mr. ANDERSON: Steel, not cast iron. 

Mr. SCHWIER: May I ask how you get the shop oil off from the piece? 

Mr ANDERSON: We put the piece into the furnace and then remove the 
scale. This gives a film of oxide. ‘Then we dip it and fire it in the regular 
form. 

CHAIRMAN STALEY: You do not clean it after scaling? You simply 
scale the piece in the ordinary manner? What if it has a rather thick film 
of oxide? 

Mr. ANDERSON: We do not allow that. The material that comes to 
us is what they call common rolled stock, It is not regular enameling 
stock. It is not very good stock either, 
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REFRACTORIES QUESTION BOX 


_E. E. Ayars, Eprror 


Questions 


1. Does the grinding (coarse or fine) have anything to do with the resistance of 
a fire-clay brick to spalling? 

2. What difference is there between the properties of a soft mud machine-made 
and a hand-made brick? 

3. Cananiron-free clay brick be made for blast furnace service? 

4. Will results in service justify the expenditure and added cost necessary in or- 
der to make fire-brick mixes from definite percentages of definitely sized clay grains? 

5. What effect do soluble salts (such as show on red burning clays as scum) 
have on the refractoriness of fire brick? Are the silicates formed with such salts in 
firing of low refractoriness? 

6. What effect do sand and air inclusions (commonly called sand cracks or mold- 
ing cracks) incident to hand molding, have on the service of hand-made fire brick? 

7. What is the cause of rapid failure of fire brick in the checker work baffles of 
oil-fired boilers, subjected to a temperature of 2300°F but against which the oil flame 
does not impinge? The failure consists of premature vitrification and carbonizing 
with subsequent fusion. Isthisa result of subjecting the brick to a reducing atmosphere? 

8. What is the reason for the more rapid failure at a lower temperature of fire 
brick subjected to reducing atmosphere than will obtain with the same brick under 
oxidizing conditions? 

9. What is the relative spalling tendency of fire brick under reducing and oxidizing 
conditions, respectively? 

10. At what temperature does fire clay break down into sillimanite and quartz? 
Are the crystals thus formed actual sillimanite or are they the newly discovered mineral 
3A1,03-2Si0O2? 

11. What properties should a clay brick possess to give good service in rotary 
cement kilns? 

12. What properties should a clay brick possess to give good service in vertical 
shaft lime kilns? 

13. How can the water content for wet pan charges be gaged? 

14. What simple laboratory tests can be used to keep the quality of refractories 
up to standard? 

15. What is the cause of the swelling of fire brick in the hearth and crucible of a 
lead blast furnace after the furnace has been blown out and is allowed to stand idle? 

16. Will a high alumina brick resist metal absorption in a lead furnace? If so, 
what is the minimum alumina content required in such a brick? 

17. What is the best type of refractory for lead blast furnace work? 


The effect of coal ash on refractories. J. J. BRENNAN. Combustion, 10, 418-22 
(1924).—The metallurgical point of view is adopted wherein the ash from the coal and 
the furnace lining are compared to a smelter charge and lining. Chemical analyses are 
~ given of 9 coals and their ashes and of 14 bricks, Fe-free. Mixtures of 70% ground 
fire brick and 30% coal ash were prepared, each brick in combination with each ash, 
and molded into triangular cones, inclined at a 45° angle with the horizontal. These 
were mounted on slabs of highly refractory material. Similar cones were prepared from 
each ash and from each brick alone. These were heated in a gas-fired furnace in a re- 
ducing atmosphere; four hours were required to reach the maximum of 3000°F. The 
condition of the cones was observed at 20° intervals. The temperature of the initial 
deformation of the cones, 7. e., when the tip assumed a horizontal position, was noted and 
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the results were plotted. In the majority of cases, actual life of furnace linings follows 
closely the indications given by the charts. |. FB: 66a 


Discussion 


This is an excellent paper and shows the result of a great deal of pains- 
taking work. It is regrettable that Mr. Brennan was unable to include the 
analysis of all the brick tested. An interesting point is that the relation 
between the composition of the coal ash and its destructive properties is 
not at all definite. Ina general way the total of the Fe,O3, TiO: and CaO 
is a measure of the activity of the slag. Between the composition of the 
brick and its resistance to the ash, there is even less agreement. When 
the alumina of the brick is plotted against the fusion point of the brick- 
ash mixtures there is no semblance of a curve. ‘There is tendency for the 
fusion point of the mixture to rise with increased alumina content of the 
brick, but it is only a tendency. ‘The following diagram shows the alumina 
content of the brick plotted against the fusion point of the mixture of brick 
and Kentucky coal ash. ‘The other ashes were even more erratic. 

It must be remembered, however, that slag action is the product of 
two factors, namely, chemical action and erosion. The test used by Mr. 
Brennan measures only the chemical reaction. It is probable that in many 
cases, low resistance to erosion would more than offset the advantages of 
good resistance to chemical action. ‘There is reason to believe that re- 
sistance to slag action is affected by the texture of the brick as well as by 
the composition. ‘The most rapid destruction is obtained when particles 
of the brick loosen and float off in the slag. These particles might have 
an excellent resistance to the fluxing action, but if the nature of the brick 
is such as to allow them to escape, it avails nothing —ROBERT F. FER- 
GUSON, Garfield Fire Clay Co., Bolivar, Pa. 


In the August number of the Question Box a statement of the service conditions 
of refractories in oil-fired boilers using topped Mexican oil for fuel was given. Mr. 
Ferguson, upon reading the Editor’s remarks presented some information on the pres- 
ence of large percentages of titania in fuel oil slags. This was published in the Sep- 
tember number of this department. The work of Brennan, who studied the effects of 
coal ash on refractories as described above, was reviewed at the same time. It appears 
to the Editor that fuel oil residues and coal ash must bear a close resemblance. Brennan 
found high titania compounds in his studies of coal ash-brick mixtures, but he did not 
carry his work to its final conclusion. He merely wished to establish a relation between 
fusion points of brick-ash mixtures and service of brick in the boiler setting. Readers 
are requested to review the August and September numbers of this department and sub- 
mit further discussion of the problem. The Editor has a copy of the Brennan paper 
which will be forwarded to anyone interested upon request.—ED. 

Correction.—In the September issue of the Bulletin on page 352, I note that you 
give the fusion point of tridymite as 1670°C, and of cristobalite as 1625°C with 
acknowledgments to Searle. It is my understanding that Searle did no original work 
in this connection, but that his figures were copied from the reports of others. Ina 
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paper, ““The Melting Points of Cristobalite and Tridymite,’’ by Ferguson and Merwin,! 
you will find a review of the work which has been done on this subject and a description 
of the work done by the authors. These figures are undoubtedly the most accurate of 
any available. They determine the melting point of cristobalite as 1710°C +10°, and 
of tridymite as 1670°C + 10°.—J. S. McDoweE.., Harbison-Walker Refractories 
Company, Pittsburgh, Pa. 

In the October issue of this department the question, ‘““At what temperature does 
fire clay brick break down into sillimanite and quartz?’ was presented together with 
short discussions.2, The paper deals with calcined clays but gives definite temperatures 
at which sillimanite is first noted in flint fire clay and plastic fire clay, and temperatures 
at which the crystals are fully formed. The quartz particles disappear with increase 
in temperature.—ED. 


Question 


What is the best type of fire-clay refractory for rotary cement kiln service? 


Discussion 


Service in the hot zone of a rotary cement kiln is severe and each in- 
stallation is a distinct problem in itself. Liners used should have a high 
melting point, a low coefficient of expansion, be resistant to abrasion at 
high temperatures and resist the attack of hot clinker. A brick which will 
carry a coating of clinker is desirable in most instances, although there 
should be no tendency to build up this coating to restrict the size of the 
kiln. 

Certain cement plants have difficult raw mixtures to handle and the 
kiln liner must be of a very much higher quality than is required in some 
other plants. Burning temperatures are higher and the service on re- 
fractories much more severe in these cases. : 

There is practically no problem connected with the cold end of a cement 
kiln, except that a brick suitable for dry feed will sometimes not give 
satisfaction with slurry feed, but a medium grade of brick can be found 
which will serve in one case or the other. In the central portion of the 
kiln, the preheating zone, a good grade of fire brick is easily found to meet 
the conditions. 

A southwestern cement plant has used three different kinds of hot 
zone liner. ‘Two of these with fair success, the third with exceptional 
results. Analyses of the three brick are given in the accompanying table. 

The far-western and the Missouri brick gave fairly good results as hot 
zone liners under rather adverse conditions of high temperatures and active 
ingredients of the cement mixture. This Company burns its clinker harder 
than the average and their products will stand outdoor storage for many 
months without deteriorating, which is an extraordinary thing in cement 


1 Amer. Jour. Sci., 46, 4th Series, 417 (1918). 
2 See H. M. Kraner, ‘‘Sillimanite Development in Some Typical Clays,” Jour. 
Amer. Ceram. Soc., 7 [10], 726-84 (1924). 


446 PAPERS AND DISCUSSIONS 


Far-western brick! Missouri brick! High alumina brick? 
9102 56.63 53.80 20.44 
Al,Os3 ‘37.80 41.56 (3210 
Fe,O; 1,07 22 4G oe 2.09 
CaO 2.90 12k 2h 
MgO 1.03 1.08 .18 
Alk. not det. not det. .79 


Titania not det. not det. 3 Ge 


(Note: Analysis of high alumina brick furnished by cement chemist showed about 
10% of lime, which was checked and rechecked from original sample. New sample 
should have been taken from interior of brick. ‘This brings up a point in shipping brick 
as well as one in analysis methods. Brick should never be shipped in a car contaminated 
with lime or other foreign materials. Brick loaded in the bottom of such a car naturally 
pick up more or less lime in the movement of the shipment and are liable to give a com- 
promised service on account of the presence of such foreign materials in the surface of 
the brick. Samples for analysis should always be taken from the center of the brick. 
This point should be stressed by the manufacturer when he is discussing brick service 
with his customer.) 


plant annals. ‘These brick are both satisfactory for preheating zone and 
cold end of kiln, and one or the other is used when replacements are re- 
quired. As hot zone liners they did not measure quite up to the re- 
quirements and the high alumina brick was installed for test. The first 
run of 5 months and 5 days showed a decided improvement in results and 
service over the liners previously used and the Company has jase the 
high alumina liner as standard for the hot zone. 

One of the striking things about the high alumina liner is the ape that 
in the 5 months’ run a slight coating of clinker adhered to the brick, 
but on shutting off the kiln the coating was easily scraped off from the liners 
without apparent damage to them. ‘There was absolutely no sign of 
fusion, no slagging, and no erosion worthy of notice. The only sign of 
trouble of any kind was a chipping of corners of the brick in a few courses 
due to unequal distribution of pressure. ‘The kiln is of unique design and 
has improved the burning conditions very materially. It is larger in 
diameter in the hot zone than it is at the discharge end or throughout the 
preheating zone and cold end. As a result of this widening of the circle 
the brick have to be cut on the job to fit and the first installation was not as 
carefully cut as the second will be. The plant superintendent now under- 
stands the value of perfectly fitting circles and will see that the necessary 
time and expense is put on the next lining to insure the lining against failure 
due to chipping of corners. ‘The kiln was taken off to replace old liners 
at the discharge end and to observe the condition of the high alumina lining. 

It would appear from the service the high alumina liners are giving in 


1 Analyses by cement chemist. 
2 From Brick Manufacturer. 
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this instance that the ambition of the cement engineers may be reached in 
the near future: a cement liln with an insulated lining. ‘The shape of the 
hot zone of this particular kiln gives very much the same results that the 
insulated lining is expected to show. ‘There are certain water-cooled ro- 
tary kilns in use in other countries which are intended to make possible a 
higher burning temperature, but this type of apparatus is difficult to handle 
and expensive to operate. ‘The enlarged burning zone makes possible a 
higher burning temperature without imposing serious service on the high 
alumina liner and it is still the simple type of kiln. 

One of the things noticed at this plant which is not considered good prac- 
tice is the outdoor storage of refractories both for boilers and cement 
kilns. ‘The action of frost is not feared to any extent although there have 
been occasional lapses from normal weather. ‘There is a rainy season when 
it pours down in bucketsful and the brick are usually wet for long periods 
after this season. ‘The storage piles were situated just under the kilns, 
which are out in the open, except for the feed and discharge ends. The heat 
from the kilns is said to keep the brick in fairly good condition. It was 
noted, however, that brick which had been in storage for considerable time 
showed distinct signs of deteriorating. ‘The brick were weak and easily 
broken, where a new brick of the same manufacture stood rough handling. 
The superintendent of the plant reported no apparent reduction in service 
on account of the outdoor storage. Ina section of the country where the 
extremes of temperature are encountered each year these brick could not 
possibly be stored out of doors.—Ep. 


‘Brick for Rotary Cement Kilns.— While it might be supposed a basic 
brick would give the best results in cement kilns, according to W. Hamilton 
Patterson (British Iron and Steel Institute, Carnegie Scholarship Memoirs, 
Vol. 6, 1914) an exceedingly satisfactory brick was: SiOe, 73.2%; AlOs, 
1537, HesO;, 6.0%. 110s, 04%. CaO; 0.4%; MeO, Tr.;' alkalis, 0.50%; 
loss on ignition, 0.22%. ‘The melting point was 1735°C. His explanation 
of the success of such a brick is that it fuses on the surface and forms with a 
cement clinker a protective coating. The question of protective coatings 
may thus be an important one in judging fire brick.” DONALD M. LIDDELL, 
“The Metallurgists’ and Chemists’ Handbook,” McGraw-Hill Co., N.Y. 


‘The chief characteristics of Suprafrax as affecting rotary kiln operation 
ate. 
High refractoriness (fusion point about 3400°F) 
Adaptability for taking and holding a clinker coating 
Resistance to chemical action of the clinker 
Resistance to abrasion 
High load-carrying capacity under high temperatures.” 
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Control of Size and Uniformity 


“A further item of importance as affecting the lining service as developed 
in this particular type of lining as compared to the ordinary fire-clay type is 
the greater control of size and uniformity possible. Uniform liner dimen-. 
sions facilitate not only the ease of the mason’s work but promote better 
brickwork and thin joints, the latter being the highly desirable feature 
in the kiln construction. Due to its greater refractoriness, it is also feasible 
to use a 6-in. liner in place of the ordinary 9-in., thus requiring a smaller 
amount of power to actuate the kiln and in addition increasing the kiln 
capacity. 

‘The desired properties of this material as adapted to cement kiln prac- 
tice are dependent not only upon raw materials used but also upon the 
methods of fabrication and manufacture employed. ‘The grinding, mold- 
ing and burning procedures used in the manufacture of refractories have a 
distinct bearing upon the properties of the finished product. : 

“More specific mention may be made of the properties of this high alu- 
minous liner.” 


Fusion Point 


‘The fusion point is given as Seger cone 37-838 or 3400°F, Seger scale; 
3308°F, Bureau of Standards scale. ‘This fusion point is, of course, far 
in excess of temperatures reached in rotary cement kilns giving an ample 
factor of safety in the heating control as well as making it possible to go 
to high temperatures during the coating process.”’ : 


Constancy of Volume at High Temperatures 


‘When subjected to the standard reheat test of the A.S.T.M. (C 27-80) © 
calling for a continued temperature of 2552°F, for 5 hrs.—no change to 
slight expansion is shown. With such a property the lining will remain 
tight and rigid.”’ 


Resistance to Load 


‘““A contraction of less than 2% is shown when the refractory is subjected 
to a load of 25 lbs. per sq. in. at a temperature of 2462°F, for 1'/s hrs. 
according to specifications C 16-20 of the A.S.T.M. ‘his load carrying- 
capacity guards against any undue shrinkage in the lining which might be 
caused either by the weight of the clinker or the pressure caused by any 
expansion tendency of the material itself.” 


Resistance to Abrasion 


“The material itself is exceptionally tough and strong and resists great 
abuse without showing any appreciable wear, it having a modulus of rup- 


PAPERS AND DISCUSSIONS 449 


ture of from 800 to 1000 Ibs. and an end cold-crushing strength of about 3100 
Ibs. It is highly desirable that a hot zone liner have strong resistance to 
abrasion under high temperatures. 

‘The porosity of this refractory lining ranges from 33 to 38%, in com- 
parison to the porosity of 15 to 30% on ordinary fire-clay type of liners, 
yet it shows high mechanical strength. ‘This is due to the fact that the 
relatively high porosity results from the physical makeup to the presence 
of a great many interstitial pores, all of which are relatively small; thus 
the individual pores which go to make up the total porosity are in them- 
selves very small when compared to the pore spaces of many types of liners 
which possess a smaller total porosity. It is into these finely divided pores 
that the cement seeps during the coating process and lays the foundation 
for the much desired protective layer itself. 

“In this connection there is another outstanding reason for success with 
Suprafax in the cement industry. When mixed with varying percentages 
of cement clinker and tested for fusion it is the least affected when compared 
with the more ordinary types of fire-brick liners. ‘The action of the coat- 
ing process is then that the lining, through its finely divided pore spaces, 
allows the clinker to take hold like so many ‘fingers’ and yet does not allow 
these fingers to eat it away rapidly through chemical action. Suprafax 
takes the coating and it holds it.”—L. C. Hewirt, LaClede-Christy Clay 
Products Company, in Cement, Mill and Quarry, April 20, 1924. 


SPECIAL Note: High alumina brick have been eminently successful in rotary 
kilns used for dead-burning dolomite. In one instance substitution of a diaspore re- 
fractory of the following analysis, for magnesite kiln liners, reduced the maintenance 
cost to a negligible quantity, where previously the expense of lining replacement and 
interruption to kiln service had almost made the operation impossible from an economic 
standpoint. Representative analysis of the brick used is Al,O;, 82.52; SiOe, 12.08; 
Fe,O3, 1.50; CaO, 0.11; MgO, 0.22; Alk., 0.54; TiOs, 3.01.—Ep. 


The question of storage of refractories has been brought to the attention of this de- 
partment. What effect does dampness, or water have on brick if they are allowed to 
absorb and hold it for an indefinite time before use? (This query does not take in the 
matter of freezing. Everyone knows that a brick is badly damaged when frozen.) 

Does water dissolve, or otherwise destroy, the bond clay in a refractory brick? 

What is the effect on the service of the brick that has been soaked with water in- 
definitely? 

If a brick stands for a time exposed to the weather, and becomes soaked with 
water, are there any gases present in the average consuming plant which permeate the 
atmosphere of the yards, which will be absorbed in the water-soaked brick and reduce 
its ability to stand service? What about sulphur fumes, flue gases, and flue dust? 

Can a brick so permeated with water be successfully dried out before laying? 
After laying? (Most brick layers wet the brick before laying although very little water 
gets into the pores of the brick. Furnace operators say they start a furnace slowly to 
dry it out. Do they start it slowly enough?) 

If you have any data on the above questions, jot it down and send it along. The 
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sales force and sales engineers of every fire-brick organization should be consulted on this 
question and information contributed may help to bring to the consumer the necessity 
of providing adequate dry storage for his refractories. It will help the fire-brick manu- | 
facturer for him to do this, and many complaints will be eliminated. 

The consumer has plenty of data on this if he can be made to talk. Get hold of 
him and find out what he thinks. 

C. S. Gantt, purchasing agent of the Baltimore Copper Smelting and Rolling Com- 
pany, one of the country’s foremost advocates of methods by which the consumer can 
get out of the brick all there is in it, recently contributed an article, ‘‘Essential Factors 
Which Increase Life of Refractories.’ 1 His article touches the handling and storage in 
a very complete manner, and he stresses the necessity of keeping refractories in dry 
storage and states that “‘exposure deteriorates bond and weakens structure.’’—ED. 


1 Ceram. Ind., October, 242—44(1924). 
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ACTIVITIES OF THE SOCIETY 
SUMMER MEETING HELD IN LOS ANGELES 


Seventy-two members and guests of the AMERICAN CERAMIC SOCIETY attended the 
one-day session held at the Biltmore Hotel, Los Angeles, California, October 6, 1924. 
The following program! was given at the morning and afternoon mectings and at seven 
o'clock a banquet was served. 


Morning Session 


MC EE eee re te GS SG Sk oe no seks alee ee DR ss Ress* C2 Pardy, 
General Secretary, AMERICAN CERAMIC SOCIETY 

Deepa iene cnntsleer OCine  OASta of A vie de ws ee bee W. G. Jackson 
PE SCIA le lena ite ase e CITACLOLY (c. . sce loa bs gil fo ein. Hewitt Wilson 
University of Washington 

POV NLNCiC oui aia mite iat Ceramic Bodies)... 6... kv tee eee Tass Curtis 


heeeOverncad Fomemottiaviomimhacliay Plant... oo. 60.06.5025 50. ok. 
Eng. Dept., Los Angeles Pressed Brick Co. 


Afternoon Session 


G.. Cast Iron-baamels (with-microphotosraphs).. 0.60... ee. A. Malinovszky 

Paae DERCL Seles IMEC OMtLOlGt GlazeSae hos... dn Ee be ee ee Ross C. Purdy 

8. Notes on Terra Cotta Body Shrinkage............ P. G. Larkin and FE. R= Curry 
9. Notes on Development of Vitreous Slips for Terra Cotta............ 

H. E. Davis and J. S: Lathrop 

CO SEB RPS PN SQUECES 6 SRO ca oe a a ee E. W. Ekstrand 

PE Olt EEC IO finGl ais Tt eC LOW IS ene Slee SG kane bee sc te ed John Sawyer 

Evening 
By en EEA OG Me LUI OLC ere eget An Re Se ees Ck won we ee ee eee 7:00 P.M. 


Address by F. S. Laurence, Executive Secretary, National Terra Cotta Society 
Entertainment Features: 
Tuesday, Wednesday and Thursday, October 7, 8, and 9 were given over to plant 
visitations with the following itinerary. 
Northern section under the chairmanship of Benjamin Cake, General Superinten- 
dent of the Los Angeles Pressed Brick Company. ‘The following plants were visited: 
Los Angeles Pressed Brick Co., Plant 1 
Batchelder Wilson Company 
Tropico Potteries, Inc. 
Empire China Co. 
Pacific Clay Products Co., Plant 4 
The southern trip under the guidance of T. S. Curtis, President of the Vitrefrax 
Company, covered the plants of the 
Washington Iron Works 
Whiting Mead Pottery Co. 
The Vitrefrax Co. 
California Clay Products Co. 
American Grinding Company 
The Los Nietos Plant of Pacific Clay Products Co. 


1 These papers will be published in forthcoming issues of the Journal. 
2 Part I published in November Journal. 
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On Thursday an excursion was made to the deposits and plant of the Celite Prod- 
ucts Company at Lompoc, California, under the guidance of C. A. Muketta. 


The registration of attendance at the first day’s session was as follows: 


Name 
B.. B“Potter 
H. E. Davis 
S. Aronson 
Jeb. Davies 
H. A. Huisken 
H. J. Knollman 
J. H. McKnight 
F. L. Drinkwater 
Gregory L. Rogers 
John S. Lathrop 
E. W. Ekstrand 
T. A. Klinefelter 
Geo. Brian 
Finlay Drummond 
Karl Hart 
Rollin L. Lee 
Bee Bere 
C. A. Muketta 
iB Barer 
Morgan D. Lalor 
Edw. W. Koskinen 
Elmer H. Ockerman 
B. M. Burchfiel 
Frank C. Schultz 
J. L. Greenwood 
Robert C. Zehm 
Frank R. White 
Fred O. Wanka 
B: F.-Cake 
A. Malinovszky 
Ross C. Purdy 
Fred B. Ortman 
wo MCurtis 
Pyy; McGuire 
W. E. Burke 
D. C. Newmarch 
Edw. Reynolds 
R. W. Ellison 
C. J. Phillips 
GD Clark, jr: 
Paul G. Larkin 
H. W. Weber 
G. R. Boggs 
W. A. Potter 
W. H. Hunt 


Representing 
L. A. Pressed Brick Co. 
Tropico Potteries, Inc. 
The Vitrefrax Co. 
Pacific Clay Prod., Inc. 
The Vitrefrax Co. 
The Vitrefrax Co. 
Craycroft McKnight Co. 
Brick and Clay Record 
Ceramic Industry 


Tropico Potteries 

Cons. Engineer 
Gladding, McBean & Co. 
Paper Makers Importing Co, 
The Vitrefrax Co. 

The Vitrefrax Co. 

Abbé Engineering Co. 
Schurs Oil Burner Co. 
Celite Products Co. 
Southwestern Eng Corp. 
L. A. Pressed Brick Co. 
L,. A. Pressed Brick Co. 
L. A. Pressed Brick Co. 
Pacific Clay Prod., Inc. 

. Pressed Brick Co. 

. Pressed Brick Co. 

. Pressed Brick Co. 

. Pressed Brick Co. 

. Pressed Brick Co. 

_ A. Pressed Brick Co. 
Washington Iron Works 
AMERICAN CERAMIC SOCIETY 
Tropico Potteries, Inc. 
The Vitrefrax Co. 
Kennard Eng. Co. 
American Trona Corp. 

L. A. Chamber of Commerce 
Santa Barbara Brick Co. 
The Vitrefrax Co. 

N. Clark and Sons 

N. Clark and Sons 
Gladding-McBean Corp. 
Russell Eng. Co. 

Empire China Co. 

Pacific Sanitary Mfg. Co. 


vey pea 
> PP Pp Pp > 


Westinghouse High Voltage Insu- 


lator Co. 


Location 
Los Angeles 
Glendale 
Vernon 
Los Angeles 
Vernon 
Vernon 
Fresno 
Los Angeles 


Los Angeles 
Glendale 

Los Angeles 
Lincoln, Calif. 
Easton, Pa. 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Los Angeles 
Alberhill 
Alberhill 
Alberhill 

Santa Monica 
Los Angeles 
Los Angeles 
Los Angeles 
Columbus, Ohio 
Glendale 

Los Angeles 
Los Angeles 
Trona, Calif. 
Los Angeles 
Santa Barbara 
Los Angeles 
Alameda, Calif. 
Alameda, Calif. 
Lincoln, Calif. | 
St. Louis, Mo. 
Los Angeles 
Richmond, Calif. 


Oakland 
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J. W. Moncrieff 
V.R. Sullivan 

C. Massey 
Thomas C. Walker 
A. L. Gossman 

C. F. Moss 

J. R. Allison 

Gus Larson 

G. J. Poxon 

C. E. Smoot 

H. H. Coors 

C. R. Minton 
John Sawyer 
Arthur D. Storke 
Raymond W. Ager 
Chas. J. Biddle 

Re Keeler 

Jno. F. Keenan 

F. Baddeley 

H. S. Kirk 

F. A. Moore 

F. H. Riddle 

Wm. G. Jackson, Jr. 
W. L. Balderston 
Max C. Compton 
H. W. Shepard 

FEF) So. Laurence 


The Executive Committee for the meeting was composed of 
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Stockton Fire Brick Co. 
Stockton Fire Brick Co. 


Amer. Encaustic Tile Co. 


L. A. Pressed Brick Co. 
Celite Products Co. 
Celite Products Co. 
Celite Products Co. 

L. A. Pressed Brick Co. 
Poxon Pottery 
Smoot-Holman Co. 


L. A. Pressed Brick Co. 


Kingman Feldspar Co. 
So. Calif. Edison Co. 


Alberhill Coal & Clay Co. 


Calif. Clay ProdaCo: 


Lincoln High School 


Universal Sanitary Mfg. Co. 


Champion Spark Plug Co. 


Empire China Co. 
Pacific Scientific Co. 
L. A. Pressed Brick Co. 


L. A. Chamber of Commerce 
Amer. Terra Cotta Assoc. 


Stockton, Calif. 
Stockton, Calif. 
Los Angeles 
Los Angeles 
San Francisco 
Los Angeles 
Whittier 

Los Angeles 
Vernon, Calif. 
Inglewood, Calif. 
Los Angeles 
Los Angeles 
Los Angeles 
Kingman, Ariz. 
Los Angeles 
Los Angeles 
Los Angeles 
San Diego 

Los Angeles 
New Castle, Pa. 
St. Louis, Mo. 
Detroit, Mich. 
Burbank, Calif. 
Los Angeles 

Los Angeles 
Los Angeles 
New York, N. Y. 


FE. B. Ortmann. «.. 25 etea sae ee ee ee Chairman 
Finlay © Drummond | 24-5. se Si ae ae eae cece rn ea Treasurer 
Co Berg. ose fg ao ee ee ee a ee Hotel Arrangements 
H. E. Davis... .¢ .¢24. 3 ee ee ee Program and Registration 
TS. Crrtig. oo. 20 ee a ea ere ere Southern Trip 
B. FL Cakes. 5c. islaF ee nae i ee ee Northern Trip 


A. Malinovszky 
F. O. Wanka 


Ray Boggs 





Robert Linton 
Gus Larsen 


NEW MEMBERS RECEIVED FROM SEPTEMBER 15 


TO OCTOBER 15 


PERSONAL 
Boedicker, Earl O., 165 N. Portage Drive, Akron, Ohio, Sales Manager, Maurice A. 
Knight Co. 
Cox, James, 6227 Reber Place, St. Louis, Mo., Engineer, Russell Engineering Company. 
Dennison, Charles S., 1522 Malasia Road, Akron, Ohio, Superintendent, Maurice A. 
Knight Co. 
Dowling, Guy E., 28 W. Atlantic St., Warren, Ohio, President, The Warren Engineering 
Ca: | 
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Fisk, Henry G., U. S. Bureau of Mines, Lord Hall, O. S. U., Columbua, Ohio. 

Godard, Ray S., Box 40, Montreal, Canada, Works Manager, Consumers Glass Co., Ltd. 

Goshorn, Robert R., Jr., Clay City, Ind., Indiana Brick & Tile Corp. 

Hall, Edwin J., 212 N. 2nd St., Jeanette, Pa., Plant Chemist, American Window Glass 
Co., Factory No. 2. 

Irish, William E., Erie City Iron Works, Erie, Pa., Works Engineer. 

Jilgen, F., Bobrek O.-S. Julienhiitte, Versuchsanstalt, Germany, Director of Research. 

Luckie, John Barton, 509 Oliver Bldg., Pittsburgh, Pa., District Manager, Refractories 
Sales, E. J. Lavino & Co. 

Maloney, Michal, 804 College Ave., Cleveland, Ohio. 

Richardson, John W., Ingram-Richardson Mfg. Co., Frankfort, Ind., Superintendent. 

Sherman, Ralph A., 4800 Forbes St., Pittsburgh, Pa., Assistant Physicist, Bureau of 
Mines. : 

Slagle, Edgar A., Box 88, Trenton, N. J., General Manager, Acree Colloidal Chemical 
Co. 

Stewart, J. H., Box 258, Canton, Ohio, Assistant General Manager, The Stark Brick Co. 

Westman, Albert E. R., Dept. of Ceramic Engineering, University of Illinois, Urbana, 
Ill., Research Associate. 

CORPORATIONS 
Federal Electric Company, 8700 S. State St., Chicago, Ill. Lee Hall, Representative. 
The Westport Paving Brick Co., Westport, Baltimore, Md. John W. Hall, Representa- 





tive. 
Membership Workers’ Record 
Personal Corporation Personal Corporation 

A. W. Buckingham 1 C. W. Parmelee 1 

Pause Coy 1 L. V. Reese I 

J. W. Cruikshank 1 N. L. Schneider 1 

K. Endell I Leonard Sheerar y 

Andrew Foltz 1 Office 4 1 
Herbert Goodwin 1 = - 
M. A. Knight 2 Total Ws 2 
R. D. Landrum 1 1 





ANNOUNCE PROGRAM FOR ST. LOUIS SECTION! 


The Executive Committee of the St. Louis Section, consisting of F. EK. Bausch, 
Chairman, G. E. Thomas, C. W. Berry, and L. C. Hewitt, recently met to outline a plan 
of action for the coming Fall and Winter Sessions. Many good things are in prospect 
for the meetings. The codperation and attendance of all the members is urged so that 
these meetings may be of utmost value to every one concerned. 

The prospective program is: 

October.—On October 28, the Section met jointly with the American Institute of 
Architects at the Architectural Club, Washington University, at which time mat- 
ters of mutual interest to ceramists and architects were discussed. An exhibit 
of unusual interest was displayed. 

November.—On November 25, it is planned to devote a special meeting to the subject 
of enamels. Every enamel man should be present. This meeting will also be of 


17. C. Hewitt, Secretary, St. Louis Section. 
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great interest to other than enamel producers as such subjects as enamel furnaces 
will be discussed and an exhibit of enameled products will be on hand. 
January.—An outline of the rdle that Industrial Laboratories, such as Arthur D. Little, 
Inc., and Mellon Institute play in the development of the ceramic industry. 
February.—The manufacture of plate glass, illustrated. 
March.—Oil burning for ceramic kilns. 
April.—The manufacture of lead pencils. 


PITTSBURGH SECTION ELECTION! 


At a meeting of the Pittsburgh Section of the AMERICAN CERAMIC SOCIETY held in 
the Mellon Institute on October 3, 1924, H. Foster Robertson was elected Secretary 
to take the place of Mr. Schurecht, who resigned on account of his having accepted a 
position with the Bureau of Standards in Washington. J. Spotts McDowell was 
elected as Vice Chairman. 

The meeting discussed programs and the policy of the SocrEty for local meetings. 





MEETING ON OCTOBER 20 


Members of the Pittsburgh Section of the Society held a meeting on October 20 at 
which time the following addresses were made: Walter Kennedy of the Celite Products 
Co. gave a paper on “Kiln Insulation;’’ W. K. Brownlee of the Buckeye Clay Pot 
Co., Toledo, Ohio gave an address on “The Effect of Insulation on Flux Line Blocks 
in Glass Melting Tanks.”’ 





PACIFIC NORTHWEST CLAYWORKERS’ ASSOCIATION AND 
LOCAL SECTION OF THE AMERICAN CERAMIC SOCIETY? 


The summer meeting of the Pacific Northwest Clayworkers’ Association and Local 
Section of the AMERICAN CERAMIC SOCIETY was held in Spokane, Sept. 26 and 27. 
On the first day the visitors from Seattle, Portland, Yakima, Mead, Clayton, Auburn, 
Granger and Troy, Idaho were taken by auto to visit the kaolin, fire brick, face brick 
and sewer pipe clay pits and plants of the Washington Brick, Lime and Sewer Pipe Co., 
and the American Fire Brick Co.’s plants at Mica, Spear and Clayton. 

Thirty attended the meeting at the Hotel Davenport the following day to discuss 
the subject of marketing clay products. F.T. Houlahan, chairman, presided. Victor 
Piollett, vice-president of the Washington Brick, Lime and Sewer Pipe Co., explained 
the difference between dealers’ merchandising methods in the west and in the east, 
pointing out that in the west the manufacturers had to sell their own products with little 
or no aid from other agencies. A big selling point, he said, was to inject the human touch 
such as displaying the samples attractively and gaining the confidence and approval 
of architects and builders. 

P. S. MacMichael, Northern Clay Co., Auburn, Washington, spoke on ‘“‘Quality.”’ 
He condemned price-fixing as harmful to the industry and to the public. He empha- 
sized the need for all manufacturers to strive for quality in their products and for con- 
ducting business on a higher plane. ‘One of the best selling arguments,” he said, 
‘‘will come from the good words passed from mouth to mouth by satisfied users.”’ 

An address on ‘‘Service’’ was given by Bertram D. Dean, manager of the P. N. W. 
Brick Manufacturers’ Association, Seattle. 


1J. W. Cruikshank, Chairman. 
2 Hewitt Wilson, Secretary. 


ACTIVITIES OF THE SOCIETY 457 


A. B. Fosseen, President of the Washington Brick, Lime and Sewer Pipe Co., 
declared manufacturers must kelp one another and praised the association and its 
purpose. He stated that there was no need to fight competitors but instead, show the 
public the superiority of the clay products. He stressed the importance of giving the 
consumer the best under all circumstances and asserted that the time was coming when 
the clay industry would be a more vital factor in the community. 

Hewitt Wilson, University of Washington, spoke briefly on the necessity of in- 
tensive advertising and service to the small builder. 

The afternoon session was followed by a banquet at the Hotel Davenport Saturday 
evening with Mr. Fosseen acting as toastmaster. 





PACIFIC NORTHWEST SECTION MEETING 


Twenty-five members of the Pacific Northwest Section of the AMERICAN CERAMIC 
SocIETY met for a noon luncheon on Oct. 17, in the L. C. Smith Building Restaurant, 
Seattle, Wash., to hear Mr. Ross C. Purdy, General Secretary of the AMERICAN CERAMIC 
Society, talk on the development and work of the AMERICAN CERAMIC SOCIETY. 

Mr. and Mrs. Purdy are touring the Pacific Northwest as they return from the 
recent ceramic meeting in Los Angeles. They have visited the ceramic plants in both 
Portland and Seattle, the Ceramic Engineering Department at the University of Wash- 
ington, have taken the beautiful Columbia River Highway drive and have seen the 
beauties of the Seattle boulevards, lakes and Mt. Rainier. 

Those present at the noon day luncheon were: Paul S. MacMichael, Northern Clay 
Co., A. L. Bennett, Northern Clay Co., F. T. Houlahan, C. L. Houlahan and Arthur 
Houlahan, Seattle Brick Tile and Delivery Co.; R. A. Swain, Sam Geijsbeek, H. B. 
MacMillan, Olaf Olsen, of the Denny Renton Clay and Coal Co., Hewitt Wilson, R. D. 
Reed, M. L. Brandenbury, Hobart Goodrich, M. C. Reynelds, J. R. Gednetz from the 
Ceramic Department, Univ. of Washington, W. E. Clark, Washington Brick Lime and 
Sewer Pipe Co., T.S. Lippy, Harper Brick and Tile Co., A. B. Storey, Bothell Brick and 
Tile Co., H. W. Beecher, Charles C. Moore Co., J. O. Hankins, Seattle Pottery Co., 
S. L. Glover, Landes and Glover, Geologists, C. EF. Curtis, U. of W., George Stirrat, 


Seattle Brick and Tile Co. 
HEWITT WILSON, Secy. 





REPORT OF RENSSELAER CENTENNIAL 


L. E. Barringer, who acted as representative for the AMERICAN CERAMIC SOCIETY 
at the Centennial Celebration at Rensselaer Polytechnic Institute, Troy, N. Y., Oc- 
tober 3-4, has presented his official report of the meeting. Mr. Barringer states: 
“The Society is constantly becoming better known and that representation at such 
events is highly desirable in maintaining our place among scientific organizations.”’ 

Mr. Barringer was among the 227 delegates representing educational institutions 
and scientific organizations from all over the world. 

Among the speakers on the general program were the following men representing 
educational institutions and technical societies. 

Herbert C. Hoover, Secretary of Commerce of the United States 

Frank P. Graves, President, University of the State of New York 

Sir Charles L. Morgan, President, Institution of Civil Engineers of Great Britain 

Henri Abraham, Past President, Society of Electrical Engineers of France 

Luigi Luiggi, President, Society of Civil Engineers of Italy 

Arthur Surveyer, President, Engineering Institute of Canada 
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Palmer C. Ricketts, President, Rensselaer Polytechnic Institute 

Livingston Farrand, President, Cornell University 

James R. Angell, President, Yale University 

Edward A. Birge, President, University of Wisconsin 

Samuel W. Stratton, President, Massachusetts Institute of Technology 

Albert A. Michelson, President, National Academy of Sciences 

Carl EF. Grunsky, President, American Society of Civil Engineers 

Frederick R. Low, President, American Society of Mechanical Engineers 

William Kelly, President, American Institute of Mining and Metallurgical Engineers 
Farley Osgood, President, American Institute of Electrical Engineers. 





CHROME REFRACTORIES BIBLIOGRAPHY 


L. J. Trostel, Chairman, Committee on Data, Refractories Division, has recently 
undertaken the compilation of a bibliography of articles dealing with chrome refractories. 
He has requested that any one keeping card index references on this subject communi- 
cate with him, so that a check may be made on the list which he has in hand. 

Much interest is being shown in the bibliographies which are being issued by the 
Refractories Division. "The Magnesite and Silica Bibliographies have been ditributed 
and the bibliography on Clay Refractories under the direction of R. F. Ferguson has 
been compiled in preparation for printing. 


NOTES AND NEWS 


FALL ACTIVITIES IN CERAMIC SCHOOLS 
All Show Increase for 1924-25 | 


In reply to a questionnaire recently sent out from the office of the Editor to the 
various Ceramic Departments of the Universities of this country, figures show that there 
is a widespread and increasing interest in educational growth in ceramics. Every one 
of the older schools reports an increase in number of students, a development of courses 
and additions to resources and equipment. ‘Two schools are reporting students for the 
first time in their newly organized departments. 

Alfred University leads in the number of Senior students, reporting 24, with 19 
at Ohio State University and 15 at the University of Illinois. 

The reports from the heads of the Ceramic Departments follow: 


J 


Ohio State University 


1923 1924 

Post graduates 3 3 
Seniors 6 19 
Juniors 17 26 
Sophomores 28 34 
Freshmen! 14 17 
68 99 





—__~+ 


1 Freshmen do not register in any particular department but may indicate their 
intention. Hence the Freshmen register is never complete. 


The Senior class consists of: 
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Ammon, M. G. Grady, G. M. Simpson, H. E. 
Arnold, T. M. Lepper, A. E. Stull, Francis 
Austin, J. S. Lower, D. E. Westendick, F. C. 
Bozman, W. D. Mayfield, C. C. Burkhalter, Edward 
Dotl-c. E: Porter, P. W. Clawson, C. D. 
rane. Le)? Senn, W. E. Merrett, C. W. 


Gould, Robert 


Prof. C. B. Harrop having resigned, it was necessary to obtain a teacher for Ceramic 


Engineering, Design and Construction, and Prof. R. C. Sloane of the Civil Engineering 
Department was secured for one year at the end of which a permanent appointment 
will be made.—By A. S. Warrs, Professor, Dept. Ceramic Engineering. 


University of Illinois 





1923 1924 
Freshmen Dai 28 
Sophomores 15 26 
Juniors 18 20 
Seniors 18 15 
Special 1 
Graduate Students 6 6 
Total 85 95 


List of Senior students: 


Abney, Charles L. 
Bopp, Harold F. 
Bradley, Richard S. 
Fels, Clarence G. 
Foster, Edwin S. 


Grigsby, Chester FE. 
Grout, Jack R. 
Halloin, William G. 
Innes, David H. 
Lampe, Chester E. 


New Instructors 


Levystein, Alan 
McNair, Francis G. 
Parmelee, Cullen E. 
Schoreder, Geo. C. 
Whitney, Wm. Percy 


Dr. A. E. R. Westman, a graduate of the University of Toronto has been appointed 


Research Associate. W. H. Pfeiffer, E. P. Wright and A. J. Paul have been ap- 
pointed to assist in the research program on refractories and porcelain. Six Public 
Utilities companies in the northern part of Illinois have provided funds for research on 
electrical porcelain and refractories. The total amount which has been provided is 
$12,500 each year for two years. 

The Titanium Alloys Manufacturing Company of New York has provided funds 
for research on metal enamels. This investigation as planned is to be conducted during 
the next two years.—By CULLEN W. PARMELEE, Professor and Head of Department. 


The New York State School of Clay-Working and Ceramics 
at Alfred University 


1923-24 1924-25 
Seniors Zo 24 
Juniors 27 £9 
Sophomores a Sl 
Freshmen 37 46 
Specials 8) 
Total 1 129 
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Senior Students, 1924-25 


Engineering Applied art 
Orray T. Fraser Elizabeth Burdick 
George H. Garnhart Gertrude R. Burgess 
Stoneson Grant Eleanor E. Craig 
Leslie F. McConnell Clarice C. Davis 
Henry E. Marley Ada R. Mills 
David W. Miller ; Hazel M. Niver 
Remington M. Murphy Margaret L. Prentice 
Marvin H. Pond Ruth D. Whitford 
Harold M. Rice Mary Alma Wise 


Harold T. Rogers 
Frederick M. Strate 
Stephen M. Swain 
We Wei Tsou 
Herman Tuckman 


Dr. A. I. Andrews has been appointed Professor of Ceramic Engineering and 
Neal C. Welch has been made laboratory assistant. The new courses offered include 
Ceramic Geology and Mineralogy and Power and Machinery.—By C. F. Binns, Director, 


Iowa State University 


The total enrollment for 1924-25 is 31, an increase of 9 over 1923-24. There are 
9 Freshmen enrolled, and 3 Seniors, one completing the course at the end of the Winter 
Quarter. Among the students is one from British India and one from the Philippines. 

Additional space has been added to the Department, doubling the space occupied 
last year. 

Miss Mary Lanier Yancey, of the H. Sophie Newcomb Memorial College, Tulane 
University, New Orleans, has been added to the Department to handle the work in 
art pottery.—By Paut E. Cox, Dept. of Ceramic Engineering. 


University of Washington 


There are 7 students this year, with one, M. E. Reynolds, a senior. Three were 
graduated last year: H. C. Fisher, now with Norton Co., Worcester, Mass., Wallace 
Thoreseon, Washington Brick, Lime and Sewer Pipe Co., Spokane, and Hilding Johnson, 
Denny Renton Clay and Coal Co., Seattle—By HEwitt WILSON, Ceramic Engineering. 


Pennsylvania State College 


First registration: Freshmen 2, Sophomores 4, Juniors 1.—By J. B. Suaw, Pro- 
fessor of Ceramic Engineering. 


Georgia School of Technology 
First registration limited to Sophomore students this year with 4 enrolled. The 
building is nearing final stages of completion and will be occupied at once.—By 
A. V. HENRY, Dept. of Ceramics. 


DR. GRANGER ELECTED TO CHAIR OF CERAMICS 


M. Albert Granger,’Docteur Es-Sciences, of La Manufacture Nationale de Sévres, 
writes under date of September 22 that he has been elected to the Chair of Ceramics 
in Le Conservatoire National des Arts et Metiers. Dr. Granger states that he will 
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have his laboratory as formerly at the factory at Sévres. The work at the Conservatoire 
will have to do with ceramic materials, cements and mortars. Dr. Granger has always 
been ambitious to add to his activities as an educator and this new position expands 
opportunity in that field for him, not forgetting the added work he will be able to do in 
research fields. He states that many improvements have been made in the always 
adequate laboratories at Sévres. 


NECROLOGY 


Announcement has been received of the death of William G. Stevenson, on August 
21, 1924. Mr. Stevenson was general manager and treasurer of the National Silica 
Co., Oregon, Illinois. Mr. Stevenson had been a member of the AMERICAN CERAMIC 
SOCIETY since 1906. 





LENOX, INC., ISSUES FREE FILM 


Lenox, Inc., Trenton, N. J., announces a free moving picture film for educational 
purposes, showing every process in making Lenox China. ‘This film was issued on 
October 1, 1924. Museums, schools, women’s clubs, etc., interested in obtaining this 
film should communicate with J. Alexander Leggett, 1476 Broadway, New York City. 





BROADCASTING TALKS ON CHEMISTRY BY RADIO 


Six talks on ‘‘The Réle of Chemistry in Every-Day Life” will be broadcast from the 
University of Pittsburgh radio studio of KDKA, of the Westinghouse Electric and Manu- 
facturing Company, of East Pittsburgh, Pa., according to an announcement from the 
University. These talks, which have been especially prepared by members of the 
University’s Department of Chemistry, are scheduled for 8:15 p.m. each Wednesday 
evening, as follows: 

October 8, ‘““The Place of Chemistry in Every-day Life,” by Alexander Silverman, 
M.S., head of the Department of Chemistry. 

October 15, ‘““The Air We Breathe and the Water We Drink,” by Kendall S. Tesh, 
Ph.D., instructor in inorganic chemistry. 

October 22, ‘“The Food We Eat,” by Charles G. King, Ph.D., professor of sanitary 
chemistry. 

October 29, ‘‘Coal: A Factor in Industry and Health,’’ by Alexander Lowy, Ph.D., 
professor of organic chemistry. 

November 5, ‘““Heat and Cold: What They Mean to Us,” by Gebhard Stegeman, 
professor of physical chemistry. 

November 12, ‘‘Glass: One of Man’s Blessings,’ by Alexander Silverman. 

Syllabi containing outlines of the lectures, reading references, and questions for 
the purpose of supplementary study have been printed and are available at a cost of 
twenty cents. These may be obtained by addressing The Radio Manager, University 
of Pittsburgh, Pittsburgh, Pa. ; 


CORRECTION TO LIST OF GEOLOGISTS 


The following corrections have been issued for the “‘List of State Geologists’’! 


issued recently. 
Arkansas. Geo. C. Branner, State Geol., Fayetteville, Ark. 


1 Bull. Amer. Ceram. Soc., 3 [7], 267(1924). 
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California. 
Idaho. 
North Dakota. 
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Lloyd Ll. Root, Ferry Bldg., San Francisco, Calif. 
Tdaho Bur. Mines and Geol., Dean Francis A. Thomson, Moscow, Idaho. 
Prof. A. C. Leonard, State Geol., Grand Forks, N. D. 


New Jersey. H. B. Kiimmel, State Geol., Trenton, N. J. 


Minnesota. 
Oregon. 


Dr. W. H. Emmons, University of Minn., Minneapolis, Minn. 
I. A. Williams, Director, Hood River, Oregon. 


CALENDAR OF CONVENTIONS 


Organization 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) 
Am. Assn. Adv. of Science 


Am. Assn. of Flint and Lime Glass Mfrs. 


(Annual Meeting) 

Am. Concrete Institute 

Am. Face Brick Assn. 

The American Institute 

Am. Inst. of Chemical Engrs. 

Am. Society of Mech. Engrs. 

Common Brick Mfrs. Assn. 

Eastern Paving Brick Mfrs. Assn. 

Exposition of Inventions 

Hollow Bldg. Tile Assn. 

Manufacturing Chemists’ Assn. 

Mining & Met. Society of America 

Natl. Academy of Sciences 

Natl. Assn. of Mfrs. 

‘Natl. Assn. of Mfrs. of Pressed and 
Blown Glassware 

Natl. Assn. of Stove Mfrs. 

Natl. Clay Products Industries Assn. 

Natl. Exposition of Power & Mech. 
Engrs. 

Natl. Glass Distributors’ Assn. 

National Lime Association 

N. J. Clayworkers’ Assn. and E. Sect. 
of the American Ceramic Society 

Taylor Society 

Tenth Exposition of Chem. Industries 

Tile & Mantel Contractors’ Assn. of 
America 

U. S. Potters’ Assn. 

Western Paving Brick Mfrs. Assn. 


Date 


Feb. 16-21, 1925 
Dec. 29, 1924— 
Jan. 3, 1925 


July, 1925 

Feb. 24-27, 1925 
Dec. 2-4, 1924 
Dec., 1924 

Dec. 3-6, 1924 
Dec. 1-4, 1924 
Feb. 9-18, 1925 
Dec., 1924 

Dec. 8-138, 1924 
Jan., 1925 

June, 1925 

Jan. 18, 1925 
Nov. 10-12, 1924 
May, 1925 


March, 1925 
May 138-14, 1925 
April, 1925 


Dec. 1-6, 1924 
Dec., 1924 
May, 1925 (?) 


Dec., 1924 
Dec. 4-6, 1924 
Sept. 28—-Oct. 3, 1925 


Feb. 9, 1925 
Dec., 1924 
Jan., 1925 


Place 
Columbus, Ohio 
Washington, D. C. 


Atlantic City, N. J. 
Chicago, Ill. 

Hot Springs, Va. 
New York City 
Pittsburgh, Pa. 
New York City 
Chicago, Ill. 
New York (?) 
New York City 
Chicago, III. 

New York City 
New York City 
Cambridge, Mass. 
New York City 


Pittsburgh, Pa. 
New York City 
Chicago, Ill. 


New York City 
Pittsburgh, Pa. 


New Brunswick, N. J. 
New York City 
New York City 


Louisville, Ky. 
Washington, D. C. (?) 
Kansas City, Mo. 


BULLETIN 


of the 
American Ceramic Society 


A Monthly Publication Devoted to Proceedings 
of the Society, Discussions of Plant Problems, Discussions 
of Technical, Scientific and Art Questions and 
Promotion of Codperative Research 


Edited by the Secretary of the Society Assisted by Officers of the Industrial Divisions 
Mary G. SHEERER G. E. BARTON W. D. GATES \ 
H. S. Kine \ art A. N. Finn \ Glass B.S. Ravcuires hie Cotta 
. R. DANIELSON . A. HARVEY : . T. OWENS eavy Clay 
H. G. WoirraM \ Enamel R. F. FERGUSON | Refractories A. P. Ports } Products 


F. H. RippLe ; 
C. C. Treiscuet § White Wares 


OFFICERS OF THE SOCIETY TRUSTEES 


R. D. LANDRUM, President A. F. GREAVES- WALKER 
Vitreous Enameling Co., Cleveland, Ohio F. H. RIppLeE 
Aucust? STaupt, Vice-President F. H. RHEAD 
Perth Amboy Tile Works, Perth Amboy, N. J. R. R. DANIELSON 
H. B. HENDERSON, Treasurer J. C. HosTETTER 
Standard Pyrometric Cones, C. ForREST TEFFT 
1538 N. High St., Columbus, O. J. S. McDowELL 
Ross C. Purpy, General Secretary R. L. CLARE 
HELEN ROWLAND Fox, Assistant Secretary C. C. TREISCHEL 


EmiLy C. Van Scuorcx, Assistant Editor 
Lord Hall, O. S. U., Columbus, O. 


Vol. 3 December, 1924 No. 12 


EDITORIAL 


THIRTY YEARS OF COOPERATIVE CERAMICS 


From prehistoric times ceramic wares have been essential to man’s wel- 
fare. He builded his abodes, fashioned his utensils, expressed his art and 
recorded his achievements in clay and glass. With civilization, ceramics 
advanced and retarded. With changes in local ideals and customs ceramics 
changed, but the art of ceramics and ceramics as the medium of art expres- 
sion was at no time lost to the world; each advance was permanent. Util- 
ity and art were never divorced. With the discovery that clay could be 
fashioned and its form made permanent by firing, clay vessels were home 
utensils and home utensils were home decorations. Glass may have been 
formed first by chance but it was not by chance that the history of glass- 
making parallels the history of art and civilization. Ceramic wares have in 
all ages been essential to man’s material and spiritual welfare, but their 
production was by individuals, each building into his ware his own art 
inspirations. 

Until very recently man was almost wholly individualistic; each was for 
self. Survival of the fittest was the motivating slogan; codperation was 
unknown. 

Codperation became more and more essential as man emerged from serf- 
dom and slavery, and as he produced more and more of what he did not him- 
self consume. Individualism has grown apace with collectivism for no man 
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can shift onto others his responsibility for self-expression and self-attain- 
ments, but man can no longer advance self either at the expense of his fel- 
lows, or without his fellows’ aid. ‘The complexity. of and democracy in 
human affairs makes it advantageous for men to codperate. No one in 
these days has the time and. the ability to accomplish or to comprehend all 
phases of the affairs with which he must now be concerned. This has led 
to specialization in effort and to coéperation. Codperation is more selfish 
than it is altruistic. Codperation is absolutely essential to an individual's 
industrial welfare. Cooperation emphasizes individualism, for by. neonee 
tion the resources of each individual are manifolded. 

As industrial ceramics developed there has been more and more depen- 
dence on the codperation of specialists. No persons working alone could 
make and market any other than the simplest wate on the smallest possi- 
ble production basis. Modern production is now on a tonnage basis but 
with no less demand for quality and art. 

Within the last few decades industrial ceramics fas developed the de- 
mand for specialists who can translate ceramic problems into terms of the 
fundamental sciences and can keep ceramic science apace with the rapidly 
growing wealth of scientific facts. This demand brought into existence the 
modern ceramic schools. 

Only thirty years have passed since.the world’s first collegiate department 
of ceramic engineering was established. ‘The organizing of the AMERICAN 
CERAMIC SOCIETY was the next expression of the industrial demand for 
codperative development of individuals. Specialists are essentials in the 
present industrial scheme of affairs, but specialists without an organized 
means of codperation would retard rather than progress industrial develop- 
ment. 

Coéperation in ceramics is not the carping of an idealist nor the dream 
words of the altruist; it is the fact realization of those who have builded 
wisely and largely. It pays individuals to work in the ways provided by 
the AMERICAN CERAMIC SOCIETY. 


PAPERS AND DISCUSSIONS 


REFRACTORIES QUESTION BOX 


E. E. Ayars, Epiror 


Question 


What simple laboratory tests can be used to keep the quality of refractories up to 
standard? 


Discussion 


The simplest test which can be used in a fire-brick plant to maintain the 
quality of the product is a reheating of the brick to a high temperature. 
The equipment is simple and easy to operate. A furnace having a combus- 
tion chamber about 18 inches each way can be built from brick which are at 
hand. Kerosene or fuel oil can be used, and a low-pressure burner, pre- 
heating coil, and a small blower and motor is all the equipment which it is 
necessary to purchase. ‘Two hundred dollars should cover the complete 
investment. | 

The test consists in placing the brick on end in the furnace and running 
the heat for five or six hours. Cone 18 is sufficiently high to give an indi- 
cation of the quality of many brick, but such a furnace should be capable of 
attaining cone 26. 

With most clays, iron is the insidious enemy, and any marked increase in 
iron content will be quickly shown by the spots developed in the test. A 
decrease in the refractoriness of the bond clay will be shown by excessive 
vitrification or by overfiring. An abnormally coarse grind will cause the 
brick to squat prematurely, and an abnormally fine grind will be shown by 
early vitrification. Underfired brick will shrink excessively, and inferior 
clay will swell. Sandy clay will cause the brick to crack. 

This reheating is preferable to a fusion test because it is easier to make 
in the average plant and requires less equipment. Furthermore, it will 
give more information. A fusion test should also be run at intervals, both 
on the clay and the brick, but most plants will find that this can be done 
more cheaply and more accurately at a properly equipped testing labora- 
tory than at the plant. A reheating to cone 20 of brick from different 
sources, will usually leave no doubt as to which is the superior refrac- 
tory.”’—RoBERT F. FERGuSON, Garfield Fire Clay Company. 


Question 


Will the use of ‘‘super-refractories’’ in boiler furnace work become general? 


Discussion 


My position on the matter of boiler refractories may be briefly summed 
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up as follows:!' While there will undoubtedly be a limited demand for the 
so-called super-refractories which some of the manufacturers are producing 
at this time (in other words, refractories capable of withstanding upwards 
of 3500°F) the prices at which such material is offered make its use pro- 
hibitive in ordinary boiler construction and it is up to the user of fire brick 
to so construct his furnaces that the ordinary first grade refractories will 
function in a satisfactory manner. ‘The results of this extensive investiga- 
tion which I have made among large users of fire brick indicate that refrac- 
tories rarely fail directly from fusion, the main cause of failure being the 
action of molten slag on the walls which enters the spaces between brick 
and the pores of the brick itself, causing the refractory particles to form a 
eutectic with the slag and flow away. This difficulty is very largely ac- 
centuated by the fact that the fire brick ordinarily furnished vary in dimen- 
sions through considerable limits, making necessary the use in some cases of 
comparatively large joints; and it is the feeling of the users that the great- 
est opportunity for improving the quality and increasing the life of commer- 
cial refractories lies in greater uniformity of dimensions. ‘This point cannot 
be too strongly emphasized and it is a matter which has been repeatedly 
brought to the attention of the manufacturers so far with little in the way 
of definite results, and I would urge upon your Society the importance of 
impressing upon the manufacturers to so regulate their processes of manu- 
facture that the fire brick to be used in furnace linings will have sufficient 
uniformity in dimensions to permit their being laid up with the use of a 
minimum of bonding material between courses. 


Question 


What do you find in the Question Box which has caused you to read to this point? 
If you have found anything of value during the past few months, it is highly probable 
that you can contribute questions and discussions that will be interesting to the other 
readers. Won’t you sit down and frame your questions and discuss them. The Editor 
does not believe that his situation carries with it the duty of writing many discussions of 
such questions as are put, but rather the selection and compilation of discussions for- 
warded to him by the readers. Some readers have been very good about making con- 
tributions, but we need other viewpoints and experience, and various methods of ex- 
pression. Address the Editor, care of the General Secretary. > 


1 The following extract from personal correspondence was written by an engineer of 
several years’ experience in power plant refractory problems, and at present working 
with no less than three national associations on the problem of proper boiler furnace 
refractories. 


ACTIVITIES OF THE SOCIETY 


NEW MEMBERS RECEIVED FROM OCTOBER 15 TO 
| NOVEMBER 15 


PERSONAL 

Anwyl, Robert H., 215-15th Ave., Columbus, Ohio. Student. 

Crandall, J. Ralph, 118-14th Ave., Columbus, Ohio. Student. 

Eberle, William S., Box 25, Williamstown, W. Va. Secretary and Treasurer, The 
American Bisque Co. 

Hall, John W., 3rd, 2124 Mt. Royal Terrace, Baltimore, Md. Westport Paving Brick 
Co. 

Hayward, Claude C., 6186 Westminister Place, St. Louis, Mo. General Refractories 
Ce: 

Johnson, Gustaf A., 612 W. Main St., Maryville, Tenn. Technical Staff, Aluminum 
Co. of America., Alcoa, Tenn. 

Kirk, Brenton S., New Philadelphia, Ohio. Superintendent, The Belmont Stamping 
& Enameling Co. 

Lower, Donald E., 1942 Iuka Ave., Columbus, Ohio. Student. 

Morgan, James W., Jackson, Ohio. Secretary-Treasurer, The Morgan Horton Clay 
Co., Eifort, Ohio. 

Smith, Kenneth M., 213 N. 11th St., Cambridge, Ohio. Ceramic Engineer, Cambridge 
Sanitary Mfg. Co. 

Yancey, Mary L., 304 Russell Ave., Ames, Iowa. Instructor in decorative pottery at 
Iowa State College. 


CORPORATION 
Hartford-Empire Company, Box 1411, Hartford, Conn. F. Goodwin Smith, Vice- 
President. 
Stettiner Chamottefabrik Akt.-Ges. vorm. Didier, Stettin, Schwarzer Dainm 1 u. 13 a., 
Germany. 
Membership Workers’ Record 
Personal Corporation 
George A. Balz 1 
Paul F. Cox 1 
J. C. Hostetter 1 
R. K. Hursh 1 
F. G. Jackson 1 
L. W. Manion : 
Office re Ee 
Total 1 2 


MEETING OF PORTLAND CERAMISTS 


On Friday evening, October 16, two dozen Portland, Oregon clayworkers and friends 
assembled at an informal dinner in the Multnomah Hotel, one of Portland’s leading 
hostelries. This gathering was complimentary to Mr. and Mrs. Ross C. Purdy of Colum- 
bus, Ohio, at the end of their two-days’ visit to this most attractive and thriving seaport 
of the Pacific Northwest. 
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Secretary and Mrs. Purdy were on their return trip to Columbus from attendance 
at the Summer Meeting of the AMERICAN CERAMIC SocrIETy in Ios Angeles, October 6 
and 7. Wednesday and Thursday, October 15 and 16, were spent in Portland. ‘The 
first of the two days was devoted entirely to seeing the city and to an automobile ride 
of a little less than one hundred miles over one of the most scenic portions of the cele- 
brated Columbia River Highway. ‘This highway is a paved boulevard for close to two 
hundred miles through the depths of the canyon of the Columbia River. The party 
was piloted on this day by Raymond R. Smith, of the Denny-Renton Clay and Coal 
Company, M. L. Bryan, of Columbia Terra Cotta Company and Ira A. Williams, Con- 
sulting Geologist, all former acquaintances of Mr. and Mrs. Purdy. _ 

The second day, Thursday, October 16, was given to plant visitations in and about 
Portland. Among the factories visited were Standard Brick and Tile Company, 
through the courtesy of A. H. Wethey, Jr., President; Pacific Stoneware Co., T. S. Mann, 
President; Sewer-pipe Plant of Denny-Renton Clay and Coal Co., enameling depart- 
ment of the Portland Stove Works, and the plant of the Columbia Terra Cotta Company 
in Vancouver, Washington, owned and operated by M. L. Bryan. 

Ira A. Williams, who has long been identified with the ceramic industries in both 
middle and western states, presided at the get-together dinner in the evening at the 
Multnomah Hotel. Mr. Purdy, in his customary apt and entertaining way, told of the 
growth and activities of the AMERICAN CERAMIC SOCIETY, and spoke of the needs of 
the industries which it represents. The desirability of conducting technical research 
along various ceramic lines was emphasized, and attention called to the importance and 
necessity of every one contributing freely of their own experience in the advancement 
of the business of the individual and of the ceramic industries as a whole. 


The following persons were present at the dinner, eight of whom are members of 
the AMERICAN CERAMIC SOCIETY: 


Mr. and Mrs. Ross C. Purdy, Columbus, Ohio 

H. C. Elliott, Cascade China Company, Portland 

Mr. and Mrs. M. LL. Bryan, Columbia Terra Cotta Company, Vancouver, Wash. 
Mr. and Mrs. T. S. Mann, Pacific Stoneware Company, Portland 

Mr. and Mrs. A. H. Wethey, Jr., Standard Brick and Tile Company, Portland 

F. J. Pohs, Portland Stove Works, Portland | 

Mr. and Mrs. H. R. Kreitzer, Columbia Brick Works, Portland 

Mr. and Mrs. O. K. Edwards, Face Brick and Tile Mfr., Portland 

Mr. and Mrs. J. EK. Walling, Denny-Renton Clay and Coal Company, Portland 

W. Foster Hidden, Common Brick Mfr., Vancouver, Wash. 

Mr. and Mrs. L. A. Martin, Columbia Terra Cotta Company, Vancouver, Wash., 
L. E. Kern, Kern Clay Products Company, Portland 

J. F. Straumford, Denny-Renton Clay and Coal Company, Portland 

Miss Ersel Foron, Campbell Hill Hotel, Portland a 

Ira A. Williams, Consulting Geologist, Portland 





MEETING OF ST. LOUIS SECTION! 


A joint meeting of the St. Louis chapter of the American Institute of Architects, 
and the St. Louis Section of the AMERICAN CERAMIC SOCIETY was held at Washington 
University, Tuesday evening, October 28. 

As usual, this was a dinner meeting and was held in the dining room at Washington 
University. The attendance of both Societies was evenly divided. The meeting was 


1 By F. E: Batsch, Chairman: 
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exceedingly interesting and enthusiastic. Wm. A. Hirsch, President of the St. Louis 
Chapter of American Institute of Architects presided and the various speakers of the 
evening were introduced by F. E. Bausch, Chairman of the St. Louis Section of the 
Society. Preceding the meeting, there was an inspection of an exhibition of poly- 
chrome and pulsichrome terra cotta by the two local terra cotta companies, namely, the 
St. Louis Terra Cotta Co., and the Winkel Terra Cotta Co. 

W. T. Doyle, manager of the Terra Cotta Service Bureau of Chicago, made an 
excellent talk on the purpose of the Terra Cotta Service Bureau and its efforts in behalf 
of standardization of the work; also the promotion of a better understanding between 
the manufacturer and the user of terra cotta. An interesting discussion followed on this 
paper by some of the best known local architects, namely, Messrs. Mauran of Mauran, 
Russell, Crowell; Mr. LaBeaume and J. P. Jamieson, of the firm of architects who de- 
signed the buildings comprising the Washington University group. C. E. Klipstein 
who was on the program was not able to appear. 

Prof. G. Ferrand, School of Architecture, made a very interesting talk on the 
splendid facilities and equipment of Washington University in connection with a com- 
templated course in ceramics, inasmuch as the University has an exceptionally good 
chemistry department and a new building is just being erected for a geology department. 
The laboratory is well-equipped with machines for testing materials. 

There are various industries established in St. Louis where also the raw materials 
are secured which would enable ceramic students to come into intimate contact with 
the commercial product. 


November Meeting of St. Louis Section 


The members of the St. Louis Section of the Society held their November meet- 
ing on the evening of November 25. A dinner was served preceding the meeting which 
was held at the American Annex Hotel. Among the papers was, “Something New in 
Enameling—Grained Mahogany” presented by E. Eizenbrot of the Buck Stove and 
Range Co., who displayed specimens of his work as illustrations. F. G. Jaeger, Presi- 
dent of the Superior Enamel Products Company, talked on “How Porcelain Enamel 
Signs Are Made.”’ 
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PRESIDENT LANDRUM HONORED AT DINNER 


On Monday night, November 3, R. A. Weaver, Editor of The Enamelist and 
President of the Ferro Enamel Supply Company, gave a dinner at the University Club 
of Cleveland, in honor of R. D. Landrum, Vice-President of the Vitreous Enameling 
Company of Cleveland and also President of the AMERICAN CERAMIC SOCIETY. 

Everyone thoroughly enjoyed the dinner after which Mr. Landrum made a few 
remarks regarding the past and future of the enameling industry and pointed out 
that every year new fields were being opened to the enameling trade. 

He pointed out that when he first entered the business as a chemist for the Lisk 
Manufacturing Company that the only field open at that time was the kitchenware field 
with some little business in the bathtub industry. Since then all kitchens have been com- 
pletely enameled with such items as gas ranges, coal ranges, refrigerators, table tops; 
kitchen cabinets being largely finished in porcelain. Bathrooms are completely finished 
in porcelain and the next step is to use porcelain to a large degree in basements. Thisis 
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being done by such concerns as the American Radiator Company who are advertising 
very largely the idea of having heating equipment housed in porcelain. 

The following men who are interested in enameling were present at the dinner: 
R. D. Landrum and John Grainer from Vitreous Enameling Company, H. D. Cushman, 
J. D. Henry, H. C. Luebbert and R. L. Williams of the Ferro Enameling Company, 
Carl W. Mehling of The American Radiator Company of Buffalo, Paul Francais of 
The National Division of the American Stove Company, L. W. Manion of Canton, E. B. 
Prentice and H. F. Chrisman of The Massillon Refractories Company of Massillon, C. A. - 
Blackburn and H. E. Barker of The Cleveland Metal Products Company, R. A. Weaver, 
H. E. Ebright, Paul Quay, H. L.. Brooks, E. L. Stine, A. T. Davis, J. E. Rumer, Major 
Wilfred Mavor and R. A. Nelson of The Ferro Enamel Supply Company, H. E. Johnson 
of The Cincinnati Enameling Company, F. P. Allen of The Enamel Products Company, 
W.H. Wilson of The Lewis-Shepard Company, S. M. Jenkins of The Celite Products 
Company, F. G. Thorpe of The Brown Instrument Company, H. M. Richards of 
The American Rolling Mill Company and J. C. DeVol of The A. B. Stove Company. 

After the dinner the entire crowd was entertained at the theatre, as guests of Mr. 
Weaver. 


DEDICATION OF NEW CERAMICS BUILDING 
Georgia School of Technology in Formal Opening 


The first ceramic building south of the Ohio river was officially opened at Georgia 
Tech on Saturday morning, Nov. 15, when Prof. Watts, head of the ceramics department 
of Ohio State University, made his 
address on ‘‘Ceramic Resources in 
Georgia.” 

The address was the outstanding 
feature of the exercises, followed by a 
luncheon given by M. L,. Brittain to 
fifty prominent ceramic engineers of 
the south. 

In addition to the ceramic experts 
of the south, many prominent educators 
were present. Among them was 
Chancellor Kirkland, of Vanderbilt 
University. 


Course at Georgia Tech. 


. Ceramic instruction at Georgia 
Tech. was accomplished through sup- 
port given the institution by the 
Atlanta Chamber of Commerce and 
Fulton County. Last year, under the 
leadership of George Carswell, President 
Dr. M. L. Brrrvain, PRES. of the Senate, the Georgia legislature 


Formerly Supt. of Education of Ga. and Supt. £2ve the school an annual maintenance 
of Public Schools of Atlanta. fund of $10,000. 
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Courses of instruction at Georgia Tech cover a period of four years and lead to the 
degree of bachelor of science in ceramic engineering. A graduate of the department, 
according to A. V. Henry, in charge of the work at Tech must possess the basic 
knowledge which would enable him to prospect for raw materials and to carry them 
through the process of manufacture to the finished product. 

The ceramics building is a one-and-a-half-story structure, 50 feet wide and 83 feet 
long, and is constructed of brick and terra cotta. It contains an office, library, classroom, 
testing laboratory, clay machinery room and kiln room. 


% 


Equipment of School 


The testing laboratory is provided with balances, ball mills, molds, electric drier, 
electric oxidation furnace, a modulus of rupture testing machine and complete micro- 
scopic equipment. 

In the clay machinery room may be found an emery wheel, jaw crusher, dry pan, 
pulverizer, rolls, auger machine, turning lathe, potter’s wheel, jigger and complete 





Fic. 2.—New Ceramics Building. 


semi-commercial clay washer. ‘The kiln room equipment consists of two experimental 
gas-fired kilns using induced draft, a pot furnace, a small muffle test furnace, a gas-fired 
drier, potentiometers and recording pyrometer. 

Completion of the new building by the state of Georgia will enable students to com- 
bine the theoretical and practical aspects of ceramic engineering. Georgia contains vast 
beds of ceramic materials, including clays, kaolins, bauxites, feldspars, sands, cement 
rock and fullers’ earth, and special inspection trips have been arranged by the depart- 
ment for juniors and seniors. 

A. F. Greaves-Walker, head of the department of ceramic engineering, North 
Carolina State College, represented the AMERICAN CERAMIC SOCIETY at this meeting. 





ADDRESS BY A. S. WATTS, AT DEDICATION OF NEW 
CERAMICS DEPARTMENT BUILDING 


Prof. Watts in part said that a fair return on the investment may rightfully be ex- 
pected from this school. A department of ceramics is especially unfortunate or fortu- 
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nate, according to viewpoint, because it has so many fields in which its service may be 
helpful. According to the various viewpoints it must solve ceramic problems, improve 
processes, lower cost of production, find new materials, improve products and train men 
to be superintendents and managers. It would be false to expect in a four-year course 
of instruction, to train men to be accomplished in all these things. The school must 
furnish the training as best it can and pass the men to the industries for completion of 
their education. . 

Before a young man can become useful industrially he must acquire industrial 
vision through direct contact with industry. He who accepts a position of responsi- 
bility without this vision and with only a theoretical education is courting disappoint- 
ment. 

Ceramic industries need men who can apply science fundamentals to problems of 
plant control and production. 

The greatest drawbacks to progress in the ceramic industries are tradition and mis- 
understanding. The solution is codperation between the schools and the manufacturers 
in providing for and requiring plant experience in the summer periods while the ceramic 
student is in school. 

The ceramic resources of Georgia are many and varied: surface clays for common 
brick, hollow block, drain tile and sewer pipe; white clays and fluxing materials for 
face brick; and refractory clays for refractories. The white brick may be salt glazed. 
Terra cotta and sanitary ware may be made here and also glass. Pottery and faience 
tile are possible here. All of these require development of the sort in which a de- 
partment of ceramics may be helpful. It requires more than raw materials. It must 
have proper buildings, equipment, processing, factory control and trained artisans. 

The ceramic school will train men to explore the ceramic material resources of the 
state, to determine the methods and mixtures. They will be trained in ceramic process- 
ing. But this school should not attempt the training of artisans. Technical schools 
should not be made into trade schools nor trade schools into technical schools. 

Manufacturers should establish fellowships here for the conducting of researches 
under the joint direction of the instructors and the manufacturers. Under such ar- 
rangements the student would receive a salary of about three hundred dollars from the 
manufacturer. ‘This has served to (1) increase information; (2) give the student valuable 
industrial contact; (3) enable him to complete his education on money earned; and (4) 
enable the employer to determine the availability of the student for usefulness in his 
organization. 

| In closing Prof. Watts outlined ten specific endeavors the doing of even a few of 
which he averred would amply repay the investment here begun. 


REPORT OF PROF. GREAVES-WALKER ON GEORGIA 
TECH DEDICATION 


; There were only fifty invitations issued and practically every one was accepted. 
The guests consisted principally of the clayworkers of Georgia and others interested in 
ceramics in the state who had made donations of money and materials that made the 
building possible. North Carolina State, Alabama Poly and University of Alabama 
were the colleges represented. 

Due to the funeral of Dean Emerson of Tech which was held in the morning, the 
ceremonies were delayed an hour and a half and were therefore limited to the speech 
of Prof. A. S$. Watts, the speaker of the day. Prof. Watts was introduced by President 
Brittain who in a few short remarks gave the history of the creation of the department 
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and told of the help received from the industries of the state. Prof. Watts’ speech was 
interesting and enthusiastically received. President Downs of the Central of Georgia 
Ry. and Lieut.-Governor Carswell were then called on for a few remarks after which the 
guests were entertained at luncheon by President Brittain. 

After lunch the guests were taken to Grant Field to witness the football game 
between Tech and Vanderbilt as guests of the Tech faculty. This ended the program. 

The new department has a fine building and splendid equipment. The building 
is one story and basement, built of red brick donated by the Stephenson Co., Birming- 
ham, Ala. It has a white stone trim and a tile roof.. The roofing tile were donated by 
B. Mifflin Hood, Atlanta. All of the roonis and halis are floored with tile and 
wainscoted with the same material. ‘The tile were also donated by Hood. In the 
furnace room are two down-draft, gas-fired test kilns and aload furnace. On the same 
floor is also located the office, a classroom, a library and two laboratory rooms. 

In the basement is the heavy equipment consisting of auger machine, cutter, pan, 
small crushers, clay washing plant, filter press and potters wheel. Taken altogether, 
Tech has a promising start. 


NECROLOGY 


Otto W. Will 


Otto W. Will, Superintendent of the ceramic color 
department of the Roessler and Hasslacher Chemical 
Company of Perth Amboy, N. J. and member of the 
AMERICAN CERAMIC SOCIETY since 1919, died on October 
30, 1924. Mr. Will was born at Braubach a/Rhein, 
Dec. 25, 1868 and came to America in 1888. His early 
education and preparatory work for taking up the 
medical profession was completed in Germany. In 
1891 he took up his work with The Roessler and 
Hasslacher Co., where he remained until his death. He 
is survived by his widow, four sons and two brothers. Orto W. WILL 





FURTHER NOTES ON CERAMIC SCHOOLS! 
North Carolina State College 


North Carolina State College which has organized a Department of Ceramic En- 
gineering under the leadership of Prof. Greaves-Walker reports the following class 
enrollment for this year: 4 Freshmen, 2 Sophomores, 1 Junior and 1 Senior. The 
Freshmen and Sophomores are registered for Ceramic Engineering and will get their 
first ceramic work next year. ‘The Juniors will get their degrees in the department in 
which they originally registered but will take what ceramic courses they can substitute 
in the Senior year. ‘Two Seniors are getting what ceramics they can by working 12 
hours per week on two research problems that are being carried on by the department. 
This is in addition to their regular senior work. These students are either registered in 
the department or are taking all of the ceramic work which can be offered this year 


1 See “‘Notes on Ceramic Schools,’ Bull. 3 [11] 458-60. 
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preparatory to going into the industry. A description of the correspondence course in 
ceramic engineering at North Carolina State College follows on page 474.—By PRoF. 
A. F. GREAVES-WALKER, Head of Department of Ceramic Engineering. 


The University of North Dakota 


The primary object of the ceramic department of the University of North Dakota 
is to aid in research work on the high grade clays of the state. For economic and 
technical reasons this research work was coupled with that of instruction, thereby 
utilizing the equipment, the laboratories, the technical force and the work of advanced 
students in both the educational and research problems. 

No special degree is given in ceramic engineering, but students in mining and in- 
dustrial engineering, and in other lines, are given an opportunity to take some of these 
technical studies as ceramic electives. "The work offered in connection with the ceramic 
department covers two years. The enrollment is limited to sixty which is as many as 
can be efficiently handled in connection with the research work and present facilities 
and staff.—By MARGARET K. Case, Asst. Professor of Ceramics. 


Newcomb School of Art 
1923-24 1924-25 


Total 25 28 - 
Ceramic Decoration 3 11 
~ Making of Pottery and Glaze, Firing 22 17 


Seniors: Edith Hohn, Juanita Gonzales Graduate: Elizabeth Davis, Phyllis Reeves. 
—By Mary G. SHEERER, Professor of Ceramic Decoration. 


NORTH CAROLINA STATE COLLEGE OFFERS CORRESPON- 
DENCE COURSES IN CERAMIC ENGINEERING 


New Department of Ceramic Engineering to Pioneer in This Field 


In accordance with its purpose to be of the utmost service to the industries of the 
state and country, North Carolina State College through the College Extension De- 
partment has decided to add Ceramic Engineering to its correspondence courses. ‘These 
’ courses will carry college credits. 

With the knowledge that very little has been done for the growing ceramic indus- 
tries of the state and that there are a great number of clayworkers in North Carolina 
and the rest of the country who are desirous of broadening their knowledge of the 
technical side of ceramics, but have little opportunity to do so, the new Department of 
Ceramic Engineering, under the direction of Professor A. F. Greaves-Walker, is planning 
to reach and assist the practical man in every way possible. Realizing that graduates 
of the department will not be available for four years and will then require practical 
training before being. of any great value to the industries of the state, an Extension 
program for the clayworker has been laid out which includes a week’s instruction in 
clayworking and ceramics each year and the correspondence courses. These are open 
to the clayworkers of the entire country. : 

The correspondence courses to be offered with the credits given are as follows: 


1. History of Ceramics (1 credit) 
2. Physical Geology (2 credits) 
3. Occurrence and Properties of Clays (3 credits) 
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4, Mining and Preparation of Ceramic Materials (3 credits) 
5. Explosives (1 credit) 

6. Forming Ceramic Wares (2 credits) 

7. Driers and Drying (3 credits) 

8. Kilns and Burning (8 credits) 

9. Setting Heavy Clay Products (1 credit) 
10. Ceramic Calculations (8 credits) 

11. Ceramic Designing (3 credits) 

12. Feldspars and Kaolins (2 credits) 

13. Refractories and Furnaces (2 credits) 
14. Pyrometry (1 credit) 


As the courses are designed primarily for the present needs of the clayworkers and 
miners of North Carolina, they will include, for the present, instruction covering heavy 
clay products only. Other courses may be added later as the need and demand appears. 

It is expected that Courses 7, covering Driers and Drying, and 8, covering Kilns 
and Burning, will be ready in late December or early January. ‘The other courses will 
be given as a sufficient number of students register forthem. _ 

The fees will be based upon the credits given for the completion of each course, 
two dollars and a half per credit being charged. Thus a three-credit course will carry 
a fee of seven dollars and fifty cents. 

A bulletin describing these courses as well as those offered by other departments of 
North Carolina State College has been issued and may be had upon application. 


NORTH CAROLINA CLAYWORKERS ORGANIZE 


At an enthusiastic two-day session held during the week of Nov. 9, 1924, at the 
Vance Hotel, Statesville, N. C., the clayworkers of the state perfected a permanent 
organization to be known as the North Carolina Clayworkers Association. 

The objects of the Association are educational, the principal ones being: the im- 
provement of plant processes and products, the dissemination of information regarding 
clay products, and the advancement of the Department of Ceramic Engineering at 
North Carolina State College. 

The officers elected were: President, Frank Daniels, Goldsboro; Ist Vice-Presi- 
dent, N. B. Kendrick, Mt. Holly; 2nd Vice-President, J. D. Johnson, Raleigh; Secre- 
tary-Treasurer, Prof. A. F. Greaves-Walker, State College, Raleigh; Member Executive 
Committee, George M. Norwood, Raleigh. 

Committees were appointed on freight rates, membership, trade schools, and ad- 
vancement of Department of Ceramic Engineering, State College. 

A comnnittee to act in an advisory capacity to the Department of Ceramic Engi- 
neering, composed of Frank R. Daniels, T. H. Holmes, and George M. Norwood, was 
also appointed. 

Prof. Greaves-Walker made a preliminary report on the clay, shale and kaolin 
- resources of the state and predicted an era of ceramic development in the Piedmont 
region in the immediate future. He also announced that State College would offer a 
short course in Clayworking and Ceramics, January 12-16, 1925, and was now offer- 
ing correspondence courses in fourteen ceramic engineering subjects. This is the first 
time ceramic engineering subjects have ever been offered by correspondence. 

Theodore A. Randall, for thirty-nine years Secretary of the National Brickmakers 
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Association, with headquarters at Indianapolis, Ind., was among the guests at the 
convention. ‘ 

The next quarterly meeting of the Association will be held in Raleigh, during the 
week of January 12, 1925. 


SHORT COURSE IN CERAMICS AT NEWELL, W. VA. 


The second year of ceramic instruction at the Newell High School was begun with 
the initial session held on Thursday, November 6. ‘The classes as before are arranged 
for Monday and Thursday, from 7.30 till 9 p.m. The work has made a good beginning 
with 40 registered students. 

The courses given are as follows: Shop Arithmetic and Shop Mechanics, by R. V. 
Miller; Principles of Ceramics and Ceramic Problems, by J. W. Hepplewhite; Heat and 
Heat Measurement, by V. J. Roehm; Principles of Economics, by Lester M. Aaron. 
The instructors are all connected with potteries of this district. Mr. Miller is ceramic 
chemist with the Knowles, Taylor and Knowles Pottery Co. of East Liverpool, Mr. 
Hepplewhite is with the EK. M. Knowles China Co. of Newell, Mr. Roehm with plant 
No. 6 of the Homer Laughlin China Co. and Mr. Aaron with plant No. 4 of the same 
company. With the exception of the last named instructor these men are graduates 
of Ohio State University. Mr. Aaron is a graduate of Princeton and Harvard. 

Much credit is due these men for the work they are doing which involves con- 
siderable sacrifice in time and labor. It is a most encouraging sign, however, that the 
course has the earnest support of the Brotherhood of Operative Potters. The duration 
of the course is 18 weeks. 


EXHIBITS OF CLAY WORKING MACHINERY 


The Common Brick Manufacturers Association is providing opportunity in con- 
nection with their annual meeting, Drake Hotel, Chicago, February 9-13 for an exhibit 
of clayworking machinery and supplies. This is the week prior to the Annual Meeting 
of the AMERICAN CERAMIC SOCIETY in celebration of the world’s first collegiate depart- 
ment of ceramic engineering, Columbus, Ohio. There is codperation between these two 
organizations to make these exhibits educational in the most effective way. 


f 


SOCIETY OF GLASS TECHNOLOGY 


The first meeting of the Society of Glass Technology for the session 1924-25 was 
held in Sheffield on October 15, the President, Col. S. C. Halse, in the chair. An ad- 
dress entitled, ‘“The Present Position of the Glass Industry in North America,’’ was 
given by W. E. S. Turner, who observed that in America the period of trade de- 
pression had not been continuous, as was the case in the United Kingdom. In the 
autumn of 1922, American trade began to improve, and 1923 was a very good year. In 
February, 1922, trade in general began to fall off, and a very dull period still persisted. 

The cut glass industry had almost entirely died out in America, but colored glass was 
finding a place more and more. ‘There was a distinct improvement in American taste 
for glassware. At the Steuben works of the Corning Glass Company some very fine 
artistic work was being manufactured. 

Prof. Turner next referred to the gradual disappearance of pot furnaces in favor of 
tank furnaces. ‘The latter were now being used even for the manufacture of green and 
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blue signal lights, and for selenium ruby glass. Electric light bulbs, except in the case 
of very small or very large bulbs, were now practically all made by machines fed ftom 
tank furnaces, the glass being the soda-lime-magnesia type. The tubing required for 
the completion of the lamp was still of the glass variety. 

Several noteworthy advances in the glass industry were then noted. During the 
past few years there had been a very distinct development in the use of blowing machines 
or press and blow machines. In this connection reference was made to (1) the West- 
lake Machine for thin walled tumblers, (2) The Hartford-Empire Machine for electric 
light bulbs, and (3) the great development in the manufacture of light walled tumblers. 

Dealing next with sheet glass, Prof. Turner remarked that the Fourcault process 
had not as yet achieved any considerable success in America. The cylinder process was 
still in active operation. An epoch-making operation was that developed at the glass 
works of the Ford Motor Company. This process marked an absolute departure of the 
use of pot furnace, as the glass was melted in tanks and there was continuous rolling 
between a pair of rollers, the sheet passing down a leer about 440 feet long and subse- 
quently, in sheets, traversed long tables in a continuous belt, where the grinding and 
polishing were done. 

With regard to bottle machine there was a tendency to replace the Owens machine 
in favor of the feeder-fed type. ‘There were no striking advances in feeding devices, 
the Hartford-Empire Feeder being the most in favor, followed by the W. J. Miller. 
One novelty in operation was the use of a rotating plunger, especially when large 
ware was being made.. 

Prof. Turner then dealt with the problems of furnaces and furnace efficiency. This 
was one of the foremost problems discussed by glass manufacturers. The average life 
of a tank furnace operated by machines was 11 to 13 months. A table was presented 
showing for a number of factories the value of the ratio of fuel consumed to giass melted. 
Several factories could show a ratio as low as 0.6. In conclusion reference was made to 
the innovation of the use of heatless leers. A description was given of such leers. 


* 


BUREAU OF MINES NOTES 


Dolomite for Refractories 


The dolomite refractories investigation being conducted by the Department of the 
Interior at the Ceramic Experiment Station of the Bureau of Mines, Columbus, Ohio, 
includes a study of the many fluxes which could be used to aid in the dead-burning of 
dolomite and also a complete survey of the iron oxide-alumina-silica field as fluxes. 
The temperature of calcination and the resulting properties have been carefully investi- 
gated, and the most desirable calcines chosen for further investigation in the making of 
dolomite brick. Many binders and the several methods in common use of fabricating 
brick commercially have been tried, and a thorough study has been made of the proper- 
ties of the most successful ware. bee 

The results of the work of the Bureau of Mines investigators indicate that by em- 
ploying the proper fluxes in the proper proportions, it is possible to dead-burn dolomite, 
when properly sized and under proper heat treatment, to a grain that will not slake after 
long exposure to the air or under the more severe autoclave treatment. Several binders 
for the ground grains have been found to give promise while two of this number are 
especially satisfactory. It is possible to make shapes from ground sinter, by both the 
semi-dry press and slop mold methods, which, when properly fired, will not slake upon 
prolonged exposure to the weather. The brick thus made have physical properties 
which indicate that they will probably give good service as a basic refractory. 
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Details of these investigations looking toward the utilization of dolomite for re- 
fractories are given in Serial 2627 by G. A. Bole, copies of which may be obtained from 
the Department of the Interior, Bureau of Mines, Washington, D. C. 


NOTES FROM THE BUREAU OF STANDARDS 
The Strength of Hollow Tile and Reinforced Concrete Floor Slabs 


The Bureau of Standards, in codperation with the Hollow Building Tile Association, 
recently completed a series of tests on specimens of combination hollow tile and rein- 
forced concrete floor slabs, reinforced in but one direction. The tests were planned to 
determine the extent to which the tile could be relied upon in resisting bending and shear- 
ing stresses. 

Forty-four slabs, varying from 8 ft. 10 in. to 15 ft. in length, with a total depth of 8 
in., and a maximum width of 30 in. were tested. The combination slabs consisted of 
two 4-in. concrete ribs separated by a single row of tile, laid with their cells parallel to 
the length of the slabs, and enclosed on each side by a row of tile sections which had been 
cut to include nearly one-half their original width. In some of these slabs 8 by 12 in. 
tile were used without a topping, and in others 6 by 12 by 12 in. tile were laid and covered 
by a 2 in. concrete topping. For comparison 2 in. solid concrete slabs having the same 
gross sectional area as the composite slabs, and 3 in. solid concrete beams having the 
same sectional area as the area of the concrete ribs in the composite slabs were tested. 
A greater amount of tensile reinforcement was used than is ordinarily employed in 
practice in order to prevent the failure of the steel before high stresses in the concrete 
and tile had been developed. 

The specimens were tested in a vertical-screw beam-testing machine having a 
capacity of 600,000 pounds. ‘The deformations in the concrete, tile and steel, and the 
deflections of the slabs were measured as the loads were applied. By changing the 
positions of the loads, bending and shearing stresse$ several times greater than working 
stresses for concrete were developed. 

It was found that the bond between the concrete and tile was sufficient to cause the 
tile to assist materially in resisting both bending and shearing stresses. The value of the 
tile in beams without a concrete topping was almost directly proportional to the modu- 
lus of elasticity of the tile. When medium or hard tile are used, it appears that the shells 
of the tile which are in contact with the concrete are as effective as an equal width of 
concrete would be. <A report on these tests is now being prepared for publication. 


Method for Evaluating the Different Qualities of Clays 


The elementary chemical analyses of all clays show the same constituents, but in 
widely varying proportions. These differences have failed to account for variations in 
color (raw and fired), working properties, plasticity, absorption, adhesiveness, and 
refractoriness. 

The Bureau of Standards has undertaken the study of clay colloids, into which a 
part of all the ultimate elements of the clay body enter, by subjecting a standard, com- 
mercial, washed white paper and pottery clay, long known for relative uniformity in 
its properties, to the action of leaching and dispersion with water and dilute reagents 
to which it may be subjected in its various uses. It has been separated into fractions 
of relatively greater and less concentration of absorbed basic elements, and into fractions 
of greater and less colloid content, and of coarser and finer granular composition. 
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These divisions are to be subjected to all practical tests capable of quantitative 
evaluation in comparison with the original. It is believed that by a comparative study 
of the clay with its own definitely controlled modifications and derivatives, increasing 
and decreasing its plasticity, supsension power, absorption, color and fire behavior, in- 
formation will be obtained that will be applicable to all other clays and which will lead 
to new analytical methods for evaluating the different qualities of clays. 


Drying Properties of Clays 


The Bureau’s preliminary work on the investigation of the drying properties of 
clays has been completed and a report which will include a discussion of the factors affect- 
ing the satisfactory drying of clay wares is now being prepared for publication. Love- 
joy’s classification of clays is used approximately, and successful drying is shown to be a 
function of the character of the clay and of the rate of drying, involving as factors tem- 
perature and humidity of both air and clay, and also size and shape of the clay body. 
The causes of the various types of drying injuries are also pointed out. 

As a result of observations made, the following method is suggested for working out 
a rapid and safe drying schedule for each type of clay: Successive groups of samples of 
the particular type of clay under consideration are dried, each group at a rate more rapid 
than that used in the preceding group. ‘This is continued until the most rapid possible 
drying rate has been determined, beyond which rate any increase in the temperature or 
rate of drying results in an excessive and intolerably large percentage of drying injuries 
to the ware. 

Frequent observations of shrinkage during such trials have shown: First, that cessa- 
tion of drying shrinkage takes place comparatively early in the drying process, and is prac- 
tically coincident with the completion of the evaporation of the so-called ‘“‘free water;”’ 
second, that after this stage is reached, the drying may be hastened almost as much as 
desired, so long as baking temperatures are not reached, without appreciably adding to 
the percentage of drying injuries. 


New Method for Bonding Magnesia Refractories 


The Bureauw’s preliminary work with magnesia refractories has indicated a promis- 
ing method of bonding electrically fused magnesia which will be used in making the first 
experimental lining for the Bureau’s new Detroit electric furnace for steel melting. 
' Eighty-mesh fused magnesia bonded with approximately 20% water-ground fused mag- 
nesia burns at 1500 to 1600°C to a satisfactory strength and if properly applied may 
be used as a firmly adhering facing over commercial magnesite brick. 


Ground Coat and White Cover Enamels for Sheet Iron and Steel 


An investigation of the relative values of feldspar and quartz as the refractory in 
white cover enamels for sheet iron and steel has recently been completed. ‘This work 
was undertaken to determine the effect produced by substituting feldspar for quartz, 
and quartz for feldspar in commercial types of enamels. 

The report on the work which is being prepared for publication will contain the 
results obtained with three groups of twenty enamels each, in which feldspar-quartz 
ratios were 60:0, 35:25, and 0:60, the other constituents being changed in quantity and 
kind. ‘The results indicated in general that: First, increasing the quartz reduced opacity 
of the enamels, increased their resistance to thermal shock and to action of acid, but 
produced no marked change in their mechanical strength; second, the effects of increasing 
the feldspar were not as pronounced as in the former case, but it may be said that a 
slight decrease in opacity, resistance to acid and thermal shock, and mechanical strength 
was obtained. 
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JOHN L. HARPER, THE ENGINEERING GENIUS OF NIAGARA 
FALLS POWER COMPANY, CALLED BY DEATH 


John Lyell Harper, vice-president and chief engineer of the Niagara Falls Power 
Company, died November 28th. He underwent an operation for appendicitis, but his 
heart was unable to withstand the rigors of the malady. 

An Engineering Genius.—Recognized as one of the greatest of the world’s hydro- 
electric engineering geniuses, Mr. Harper was responsible to a large extent for the de- 
velopment of the Niagara Falls Power Co. He was associated with that concern and 
its predecessor, the Hydraulic Power & Manufacturing Co., for 22 years, starting in 
the company’s employ as an assistant engineer. He designed and constructed the 
eleven million dollar extension of the company s mammoth plant which was completed 
recently and which will remain a monument to his ability as a hydro-electric genius. 
He also designed other big development works of the company. 

Mr. Harper was 51 years old, having been born in Harpersfield, Delaware county, 
New York, September 21, 1873. He was vice-president and chief engineer of the 
Harper-Taylor Company, consulting engineers recently 
organized and in which the Cramps Shipbuilding Com- 
pany is heavily interested. 

Mr. Harper was prominently identified in the member- 
ship of the American Society of Civil Engineers, the 
American Society of Mechanical Engineers, the American 
Institute of Electrical Engineers, the American Electro- 
chemical Society, the AMERICAN CERAMIC SOCIETY and 
the Engineers’ Club of New York City. 

Four years at Cornell University brought his degree in 
Mechanical Engineering and in 1898, one year after gradua- 
tion, he married. His career was marked by the simple 
progression that stamps the lives of all mortals who achieve 
the real things in life. He was in charge of the design and 

J. L. HarPER of the construction of Hydraulic Station No. 3-A in the 

gorge below the Falls. In the long stretch of years from 

1902 until 1918 under his engineering direction the installed capacity of the great 

gorge plants grew from 14,000 to 160,000 horse power. During the year 1918 the various 

power interests were grouped under government direction into a new corporation 

taking the name of the Niagara Falls Power Company, and Mr. Harper was made its 
chief engineer. 

During the war when there was a serious shortage of power at Niagara Falls and the 
War Department requested plans for the most economical development to utilize the 
remaining water available for diversion, it was the Harper plan that met with the ap- 
proval of the government. ? 

It has been said, and rightly too, that genius is the capacity for taking infinite pains. 
Such a one was John Lyell Harper. His imagination and his foresight were astonishing. 
He seemed always to be ready when the time of action came. It issome slight consola- 
tion to those who shared his labors that he saw the completion of the latest power plants 
for they are the children of his mastermind. 
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CALENDAR OF CONVENTIONS 5 


Organization ; 
AMERICAN CERAMIC SOCIETY 
(Annual Meeting) 
Am. Assn. Adv. of Science 


Am. Assn. of Flint and Lime Glass Mfrs. 
(Annual Meeting) 

Am. Soc. for Testing Materials 

Am. Concrete Institute 

Am. Face Brick Assn. 

The American Institute 

Am. Inst. of Chemical Engrs. 

Am. Society of Mech. Engrs. 

Common Brick Mfrs. Assn. 

Eastern Paving Brick Mfrs. Assn. 

Exposition of Inventions 

- Hollow Bldg. Tile Assn. 

Manufacturing Chemists’ Assn. 

Mining & Met. Society of America * 

Natl. Assn. of Mfrs. 

Natl. Assn. of Mfrs. of Pressed and 
Blown Glassware ‘ 

Natl. Assn. of Stove Mfrs. 

Natl. Brick Mfrs. Assn. 

Natl. Clay Products Industries Assn. 

Natl. Exposition of Power & Mech. 
Engrs. 

Natl. Glass Distributors’ Assn. 

National Lime Association 

N. J. Clayworkers’ Assn. and E. Sec. 
of the AMERICAN CERAMIC 
SOCIETY 

Taylor Society 

Tenth Exposition of Chem. Industries 

Tile & Mantel Contractors’ Assn. of 
America 

U. S. Potters’ Assn. 

Western Paving Brick Mfrs. Assn. 


Date 


Feb. 16-21, 1925 
Dec. 29, 1924-Jan. 3, 
1925 


July, 1925 
June 22-26 
Feb. 24-27, 1925 
Dec. 2-4, 1924 
Dec., 1924 
Dec. 3-6, 1924. 
Dec. 1-4, 1924 
Feb. 9-13, 1925 
Dec., 1924 
Dec. 8-138, 1924 
Jan., 1925 
June, 1925 

Jat 13, 1925 
May, 1925 


March, 1925 
May 13-14, 1925 
Vatiszo-o1 

April, 1925 


Dec. 1-6, 1924 
Dec., 1924 
May, 1925 (?) 


Dec. 19, 1924 
Dee..4-6; 1924 
Sept. 28—Oct. 3, 1925 


Feb. 9, 1925 
Dec., 1924 
Jan., 1925 


Place 
Columbus, Ohio 
Washington, D. C. 


Atlantic City, N. J. 
Atlantic City, N. J. 
Chicago, Ill. 

Hot Springs, Va. 
New York City 
Pittsburgh, Pa. 
New York City 
Chicago, Il. 

New York (?) 

New York City 
Chicago, Il. 

New York City 
New York City 
New York City 


Pittsburgh, Pa. 


New York City 
Washington, D. C. 
Chicago, Il. 


New York City 
Pittsburgh, Pa. 


New Brunswick, N. J. 
New York City 
New York City 


Louisville, Ky. 
Washington, D. C. (?) 
Kansas City, Mo. 
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MEMBERSHIP LIST! 


D. A. Abrams,* Lewis Institute, Chicago, Il. 

A. E. Acheson,* 19 Kensington Ave., Jersey City, N. J.—R. 

E. G. Acheson,* 35 West 42nd St., New York City.—R. 

C. C. Adams,* Latrobe, Pa.—E. 

Lewis A. Adams,* c/o Mansfield Vitreous Enameling Co., Mansfield, Ohio.—E. 

S. P. Adams,* 316 S. Grove Ave., Oak Park, Ill.—R. 

Albert S. Adcock,* 23 E. Perry St., Tiffin, Ohio. 

James R. Adderley,* 50 Lower Potter St., Brierley Hill, S. Staffs., England.—R. 

R. B. Ahlswede,* 2151 E. 51st St., Los Angeles, Calif —E. 

Robert Ahrens, 850 E. 5th St., St. Paul, Minn.—E. 

D. F. Albery,* 2525 Clybourn Ave., Chicago, Ill.—T. C. 

Raphael Alcan,* American Encaustic Tiling Co., Maurer, N. J.—W. W. 

Benjamin Alderson,* The American Bottle Co., Streator, Ill—G. 

A. M. Algeo,* Hazel-Atlas Glass Co., Washington, Pa.—G. 

John C. Allan, 263 St. James St., Montreal, Canada. 

Fred F. Alleman, 2940 Harding Ave., Detroit, Mich—W. W. 

F. B. Allen,* M. D. Valentine & Bro. Co., Woodbridge, N. J.—R. 

Leroy W. Allison,* 170 Roseville Ave., Newark, N. J. 

Millard G. Ammon,* 53 Euclid Ave., Columbus, Ohio. 

Walter O. Amsler,* c/o Owens Bottle Factory—1, 982 Wall St., Toledo, Ohio.—G. 

Emil J. Anderle,* 132 E. Hudson Ave., Dayton, Ohio.—H. C. P. 

Olaf Andersen,* Norges Geologiske Undersokelse, Kronprinsens Gt. 2, Kristiania, Nor- 
way. 

A. R. Anderson, Mayfield, Ky.—H. C. P. 

Edward Anderson,* 206 Grosvenor Ave., Dayton, Ohio.—R. 

Geo. O. Anderson,* General Porcelain Co., Parkersburg, W. Va.—W. W. 

John A. Anderson,* 299 Central St., Gardner, Mass.—E. 

L. S. Anderson,* Terra Cotta, Ill—rT. C. 

R. E. Anderson,* Robertson Art Tile Co., Morrisville, Pa—W. W. 

Robert J. Anderson, Box 111, Fenway Station, Boston, Mass.—R. 

Y. R. Anderson,* Dominion Fire Brick & Clay Products Ltd., Moose Jaw, Canada.—R. 

Andrew I. Andrews, Alfred, N. Y. 

Donald J. Andrews, 220 E. 2nd St., East Liverpool, Ohio.—W. W. 

William R. Anthony,* Weir Stove Co., Taunton, Mass.—E. 

Robert H. Anwyl, 215—15th Ave., Columbus, Ohio. 

D. H. Applegate, Jr.,* Castleton Apt., St. George, Staten Island, N. Y.—R. 

Charles L. Archie,* Box 265, Corinth, Miss.—H. C. P. 

Joseph M. Aregood, 1317 E. 61st St., Los Angeles, Calif.—R. 

Chas. C. Armstrong, c/o The Armstrong Mfg. Co., Huntington, W. Va.—E. 

R. E. Armstrong,* 712 E. 50th St., Indianapolis, Ind.—R. 

Robert H. Armstrong,* Alfred, N. Y.—H. C. P. 

Howard C. Arnold,* 5227 Delmar Blvd., St. Louis, Mo.—E. 

R. E. Arnold,* Westinghouse Electric & Mfg. Co., Research Bldg., E. Pittsburgh, 
Pa.—W. W. 


1Star indicates member is active. All other members are associate. The initial 
following the name indicates the Division to which the member belongs as follows: 
(A), Art; (EK), Enamel; (G), Glass; (H. C. P.), Heavy Clay Products; (R), Refractories; 
(T. C.), Terra Cotta; (W. W.), White Wares. No initial following the name indicates 
that the member is unclassified. 
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Stanley Aronson, 5048 Franklin Ave., Los Angeles, Calif.—R. 

Edwin P. Arthur,* 205 N. Main St., Washington, Pa.—G. 

Chas. C. Ashbaugh,* West End Pottery Co., E. Liverpool, Ohio.—W. W. 

A. O. Ashman,* 277 Delaware Ave., Palmerton, Pa.—R. 

Donald B. Atwell,* 4921 Page Blvd., St. Louis, Mo.—R. 

F. Howard Auld,* The D. L. Auld Co., Fifth Ave. & Fifth St., Columbus, Ohio.—E. 
George Aurien,* 4070 N. Main St., St. Louis, Mo.—G. 

Arthur O. Austin,* 326 N. 6th St., Barberton, Ohio.—W. W. 

Vincent Axford,* Newcomb Pottery, Tulane University, New Orleans, La.—A. 
Alice A. Ayars,* Coconut Grove, Fla.—A. 

E. E. Ayars,* Box 103, Coconut Grove, Fla.—R. 


M. G. Babcock, * Laclede-Christy Clay Prod. Co., 901 Oliver Bldg., Pittsburgh, Pa.—G. 

Mrs. Julia F. Baccus,* 995 Elbon Rd., Cleveland Heights, Ohio.—E. 

Julius H. Bach,* 2647 Montrose Ave., Chicago, Ill.—H. C. P. 

Herman Bacharach,* 7000 Bennett St., Pittsburgh, Pa. 

Paul S. Bachman,* 3002—4th Ave. W., Seattle, Wash.—H. C. P. 

Robert Back,* The Wahl Co., Chicago, Ill.—R. 

Mrs. Lulu S. Backus,* 451 S. Goodman St., Rochester, N. Y.—A. 

Charles C. Bacon,* Ross-Tacony Crucible Co., Tacony, Philadelphia, Pa.—R. 

Arthur E. Baggs,* Marblehead Pottery Co., Marblehead, Mass.—A. 

Earl B. Baker,* Detroit-Star Grinding Wheel Co., 111-77 Cavalry Ave., Detroit, 
Mich.—R. 

Earl Baldauf,* National Tile Co., Anderson, Ind.—A. 

H. Clinton Baldwin, Y. M. C. A., Perth Amboy, N. J. 

Cecil E. Bales,* c/o Louisville Fire Brick Works, Highland Park, Ky.—R. 

W. H. Ball,* Ball Bros., Muncie, Ind.—G. 

R. M. Balmert,* 1605 W. Lombard St., Baltimore, Md.—H. C. P. 

Geo. A. Balz,* Box 327, Perth Amboy, N. J.—R. 

Lyman F. Barber, Southwestern Eng. Corp., Hollingsworth Bldg., Los Angeles, Calif. | 

J. F. Bardush,* Grand Rapids Refrigerator Co., Grand Rapids, Mich.—E. 

Harold D. Barger, Wellsville Fire Brick Co., Wellsville, Mo.—R. 

Harry Barkby,* 466 Nishannock Ave., New Castle, Pa.—W. W. 

Alfred Barlow,* Golding Sons Co., Wilmington, Del.—W. W. 

Randolph H. Barnard,* 810 Henry St., Alton, Il.—G. 

T. R. Barnes,* Barnes Mfg. Co., Mansfield, Ohio.—E. 

Maurice Barrett,* 17 Gledhow Ave., Leeds, England.—W. W. 

L. E. Barringer,* General Electric Co., Schenectady, N. Y.—W. W. 

Victor Barth,* 128 Bridge St., Gt. Barrington, Mass.—E. 

E. E. Bartlett,* Bartlett-Collins Glass Co., Sapulpa, Okla.—G. 

G. E. Barton,* 227 Pine St., Millville, N. J.—G. 

Leon B. Bassett,* P. O. Box 4, Winchendon, Mass. 

Chas. E. Bates,* Beaver Falls Art Tile Co., Beaver Falls, Pa.—R. 

Oscar K. Bates,* Room 4-145, Mass. Inst. of Technology, Cambridge, Mass.—R. 

P. H. Bates,* 3821 Livingston St., N. W., Washington, D. C.—T. C. 

James L. Bauer,* New England Enameling Co., Middletown, Conn.—E. 

Frederick E. Bausch,* 1105 Chemical Bldg., St. Louis, Mo.—R. 

Robt. A. Bautz,* 120 W. Kinzie St., Chicago, IIl. 

H. C. Beasley,* Coonley Mfg. Co., Cicero, Ill—E. 

Martin G. Becker,* Box 542, Brookhaven, Miss.—H. C. P. 

Frederick M. Becket,* 30 E. 42nd St., New York, N. Y 
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Will Bedson, Lawrence Rd., R. F. D. 4, Trenton, N. J.—W. W.- 

Alan P. Beebe, 729 Meldrum Ave., Detroit, Mich.—R | 

Daniel S. Beebe,* c/o Vitrolite Co., Chamber of Commerce Bldg., Chicago, Ilinois.—R. 

Milton F. Beecher,* Norton Company, Worcester, Mass.—W. W. 

L. L. Beeken,* Jeffery-Dewitt Insulator Co., Kenova, W. Va.—W. W. 

Leo A. Behrendt,* 105 W. Monroe St., Chicago, Ill.—T. C. 

E. R. Beidler,* 356 E. National Ave., Brazil, Ind.—H. C. P. 

Fred S. Bell,* 6645 Waterman Ave., St. Louis, Mo.—W. W. 

M. L. Bell,* General Refractories, Danville, IlL—R. 

Harry T. Bellamy,* Hawthorn Plant, Western Electric Co., Chicago, Ill—G. 

Wm. J. Benner,* 1409 Rosemont, Edgewater Sta., Chicago, IIlL—R. 

A. Lee Bennett,* 6512—44th Ave., S. W., Seattle, Wasb.—H. C. P. 

Fred Bentley,* 72 Kelsey Ave., Trenton, N. J.—W. W. 

Louis L. Bently,* Armstrong-Cork Co., Beaver Falls, Pa.—R. 

R. F. Benzinger, The Electric Furnace Co., Salem, Ohio.—R. 

B. C. Berg,* 5332 Santa Fe, Los Angeles, Calif. 

William S. Berger,* 1601 Woodburn Ave., Covington, Ky.—W. W. 

Wm. G. Bergman,* Toledo Engineering Co., Box 6, Sta. G, Toledo, Ohio.—G. 

Paul L. Berkey,* Lava Crucible Co., 309 Wabash Bldg., Pittsburgh, Pa.—R. 

Louis Berland,* 10 Grande Rue, Villejuif Seine, France-—W. W. 

C. W. Berry,* Mitchell Clay Mfg. Co., 5621 Manchester Ave., St. Louis, Mo.—R. 

Sydney G. Berry,* Gifford & Bull, 141 Broadway, New York City.—R. 

Romulo Bianchedi,* Calle Junin 1028, Buenos Aires, Argentina.—G. 

William J. Bidleman, Wellsville Fire Brick Co., Wellsville, Mo.—R. 

Harry Bill,* 3076 Bewick* Ave., Detroit, Mich—wW. W. 

Charles F. Binns,* Alfred, N. Y.—A. 

William Birner,* Box 139—R. R. No. 1, East San Gabriel, Calif.—E. 

G. F. Bissell,* Chicago Retort & Fire Brick Co., 208 S. La Salle St., Room 1976, 
Chicago, Ill.—R. 

A. W. Bitting,* 1912 Clinton Ave., Alameda, Calif.—G. 

A. G. Bittner,* Central Sta., Box 1400, St. Louis, Mo.—E. 

Thompson Wm. Black,* Ontario Potteries Co., Ltd., Oshawa, Ont., Canada.—W. W. 

Harry A. Blackburn, 1450 Rockway Ave., Lakewood, Ohio.—R. 

M. E. Blackburn, 18th & Union Sts., Bellaire, Ohio.—E. 

E. L. Blackmer,* 2801 Hereford St., St. Louis, Mo.—H. C. P. 

Marion W. Blair,* 614 N. 51st St., E. St. Louis, Ill.—H. C. P. 

William P. Blair,* 824 B. of L. E. Bldg., Cleveland, Ohio.—H. C. P. 

A: E. Blake,* 928 Union Arcade, Pittsburgh, Pa.—G. 

Edwin M. Blake,* Drawer A, Pratt Sta., Brooklyn, N. Y.—A. 

C. P. Blatchley,* Parkfield Worksop, Notts, England.—R. 

S. F. Blatt, Prizer-Painter Stove Wks., Reading, Pa.—E. 

A. V. Bleininger,* Homer-Laughlin China Co., Newell, W. Va.—W. W. 

J. B. Blewett,* McLain Fire Brick Co., Wellsville, Ohio.—R. 

Malcolm Blodgett,* Woburn, Mass.—W. W. 

O. W. Blom,* Ethunac, Calif—W. W. 

Chas. A. Bloomfield,* P. O. Drawer F, Metuchen, N. J.—R. 

J. W. Blum,* New Straitsville, Ohio.—H. C. P. 

George Blumenthal, Jr.,* 407 S. Dearborn St., Chicago, I1l—W. W. 

Edgar Boblett,* Culver, Ind.—E. 

Earl O. Boedicker, 165 N. Portage Drive, Akron, Ohio.—H. C. P. 

V. W. Boeker,* 1595 E. 65th St., Cleveland, Ohio.—E. 
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G. Ray Boggs, 612 Pacific Mutual Bldg., Los Angeles, Calif—W. W. 

G. A. Bole,* Bureau of Mines, Columbus, Ohio. 

Sarah H. Bonesteele, Victor, N. Y.—A. 

J. Francis Booraem,* 52 Vanderbilt Ave., New York City.—H. C. P. 
William K. Booth,* 737 Addison St., Chicago, IllL—R. 

M. C. Booze,* Mellon Institute, Thackery & O’Hara, Pittsburgh, Pa.—R. 
J. H. Borkey,* Elk Fire Brick Co., 1105 Otis Bldg., Philadelphia, Pa.—R. 
H. R. Borland, 206 Barker Ave., Peoria, Ill—H. C. P. 

Carl D. Bossert, 419 Majestic Bldg., Columbus, Ohio. 

L. B. Botfield,* 776 S. Swanson St., Philadelphia, Pa.—R. 

O. Boudouard,* 292 Rue Saint Martin, Paris, France. 

James C. Boudreau,* 725 Fulton Bldg., Pittsburgh, Pa.—A. 

Joseph Boughey,* 513° Monmouth St., Trenton, N. J.—W. W. 

L. J. Bour,* Box 285, Scranton, Pa.—R. 

Geo. I. Bouton,* 2926 Baldwin Ave., Detroit, Mich.—R. 

Paul C. Boving, Pomona, Calif—W. W. 

George O. Bowles,* New Cumberland, W. Va.—H. C. P. 

O. O. Bowman, 2nd,* Bowman Coal Co., Broad St. Bank Bldg., Trenton, N. J.—W. W. 
Wm. J. J. Bowman,* J. L. Mott Co., Trenton, N. J.—E. 

Edward Bowne,* Murray Roofing Tile Co., Cloverport, Ky.—H. C. P. 
Martin S. Bowne,* Clearfield Sewer Pipe Co., 422 W. Locust St., Clearfield, Pa.—H. C. P. 
P. K. Boyne, 33 Beresford Ave., Highland Park, Detroit, Mich.—R. 
Richard S. Bradley, Box 124, Bement, Ill.—R. 

Wm. V. Bragdon,* 2336 San Pablo Ave., Berkeley, Calif.—A. 

Geo. Brain,* 167 Sandusky St., Tiffin, Ohio.—W. W. 

Riley Bramhall, Mooredge Silica Brick, Holmesfield, N. Sheffield, England.—R. 
Mrs. J. T. Bramlett,* 1698 Glenview Ave., Memphis, Tenn. 

J. J. Fred Brand,* Hydraulic-Press Brick Co., Roseville, Ohio.—H. C. P. 
Glen A. Brandow, 69 W. Gibson St., Canandaigua, N. Y. 

Ivan B. Branham,* 323 Chester Ave., Pasadena, Calif—T. C. 

Albert Brann,* 220 Springdale Ave., East Orange, N. J.—G. 

Archie C. Bray,* Western Clay Mfg. Co., Helena, Mont.—H. C. P. 
James M. Breckenridge,* Vanderbilt University, Nashville, Tenn.—E. 

A. G. C. Breese,* 135 Bridge St., Manchester, Mass.—G. 

John C. Breneman, Bowley Lane & Philadelphia Rd., Baltimore, Md.—E. 
W. K. Brenholtz,* A-C Spark Plug Co., Flint, Mich—wW. W. 

George L. Brennan,* 365 High St., Perth Amboy, N. J.—T. C. 

R. F. Brenner,* Vitrolite Co., Parkersburg, W. Va.—G. 

Samuel Breskow,* 209 Fourth Ave., Pittsburgh, Pa. 

Roy C. Brett,* 1545 Parkhill, Cleveland, Ohio.—R. 

Oscar Brewer, 1271 Union Trust Bldg., Cleveland, Ohio. 

Robt. Brewster,* 119th & 86th Sts., Palos Park, Cook Co., Ill—W. W. 
Frank G. Breyer,* N. J. Zinc Co., Palmerton, Pa.—R. 

Charles Brian,* Paper Makers Importing Co., Inc., Easton, Pa.—W. W. 
George Brian,* Paper Makers Importing Co., Inc., East Liverpool, Ohio.—W. W. 
Laurence D. Bridge,* 464 N. Taylor Ave., Kirkwood, Mo.—E. 

L. S. Briggs,* Box 694, Trenton, N. J.—W. W. 

J. E. Brinckerhoff,* Room 1009, 95 Liberty 7 New York, N. Y.—R. 

S. G. Brinkman,* Fords, N. J.—R. 

E. A. Brockman,* 230 E. Ohio St., Chicago, Ill.—E. 

Wilson. C. Broga,* Greenfield, Mass.—R. 
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Emil Bronlund, c/o Mr. B. ‘Thomas, 3909 E. Howell St., Seattle, Wash. 
Frederick H. Brooke, Oughtibridge, Sheffield, England.—R. 

B. T. Brooks,* 25 West 48rd St., New York City. 

John W. Brooks,* Avrey & Whittier Aves., Syracuse, N. Y.—W. W. 

Grant C. Broomall, Amer. Rolling Mill Co., Middletown, Ohio.—E. 

Davis Brown,* Hadfield-Penfield Steel Co., Bucyrus, Ohio.—H. C. P. 
Edmund Brown,* Perrysburg, Ohio. 

George H. Brown,* Rutgers College, New Brunswick, N. J.—W. W. 

Harry G. Brown,* Box 196, Buffalo, Kansas——-H.C. P. — 

Henry C. Brown,* 98 Fulton St., Woodbridge, N. J.—T. C. 

H. T. Brown,* 65 Hampton St., Bridgeton, N. J.—G. 

Lawrence H. Brown,* c/o Findlay Electric Porc. Co., Findlay, Ohio.—W. W. 
Leroy W. Brown, 221 S. Cook Ave., Trenton, N. J.—W. W: 

Leslie Brown,* Lenox Inc., Trenton, N. J—W. W 

Richard P. Brown,* Wayne Junction, Philadelphia, Pa.—R. 

Thomas G. Brown,* Gurney Foundry Co., St. Laurent, Quebec.—E. 

W. F. Brown,* Libbey-Owens Co., Nicholas Bldg., Toledo, Ohio.—G. 

Wm. K. Brownlee,* Buckeye Clay Pot Co., Toledo, Ohio.—G. 

Wm. L. Brownlee,* Buckeye Clay Pot Co., Toledo, Ohio.—G. 

Horace Bruechert,* 114 S. Hyland Ave., Ames, Iowa. 

George S. Brush,* 1112 Lexington Ave., Zanesville, Ohio.—A. 

M. L. Bryan,* Columbia Terra Cotta Co., Box 788, Vancouver, Wash.—T. C. 
Frank W. Bryson,* Wellston Clay Products, Wellston, Ohio.—H. C. P. 

L. M. Buck,* Buck Glass Co., Fort Ave. & Lawrence St., Baltimore, Md.—G. 
W. E. Buck,* National Enameling & Stamping Co., Granite City, Ill—E. 

P. P. Budnikoff, Ivanovo-Voznessensk, near Moscow, Russia.—E. 

Pete Buettner,* Box 239A, Eastern Ave., Baltimore, Md.—E. 

Theodore Buit, 36 Rathburn St., Muskegon, Mich.—E. 

E. N. Bunting,* Western Electric Co., 463 West St., New York, N. Y.—G. 
B. M. Burchfiel,* Pacific Clay Products Co., 306 West Avenue 26, Los Angeles, Calif —R. 
Percy W. Burdick,* 603—24th St., Niagara Falls, N. Y.—R. 

M. L. Burgess,* Marietta Mfg. Co., Indianapolis, Ind.—G. 

Wm. Burgess,* 30 Logan Ave., Todmorden, Ont., Canada.—H. C. P. 
Robert Burhans, Jr., 611 E. 4th St., Los Angeles, Calif—R. 

Chester C. Burket,* 1288 Nicholson Ave., Lakewood, Ohio.—W. W. 
Edward Burkhalter,* 80—13th Ave., Columbus, Ohio. 

Robert C. Burlingame,* 614 Henry Ave., Wellsville, Ohio.—R. 

F. H. Burroughs,* Star Porcelain Co., Trenton, N. J.—W. W. 

N. P. Burt,* Great Western Stove Co., Leavenworth, Kans.—E. 
Stanley G. Burt,* 2349 Ashland Ave., Cincinnati, Ohio.—W. W. 
William I. Burt,* The Dolomite Products Co., Maple Grove, Ohio.—R. 
Robert R. Busbey, Canton, Ohio.—H. C. P. 

H. T. Bush,* Inglebush, Port Hope, Ontario, Canada. 

William T. Bussell,* The Clay Products Co., Brazil, Ind.—H. C. P. 
E. L. Butler, 111 W. Washington St., Chicago, Ill—H. C. P. 
Matthew W. Butler,* 1776 Cliffiview Rd., Cleveland, Ohio.—E. 

F. W. Butterworth,* Western Brick Co., Danville, Ill.—H. C. P. 

A. Marietta Byrnes,* Ethel, La.—A. 


Davis A. Cable,* 316 Dryden Ct., N. W., Canton, Ohio.—H. C. P. 
Margaret K. Cable,* University of North Dakota, Grand Forks, N. Dak.—A. 
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Clifford C. Cady, 2806 W. Ave. 33, Los Angeles, Calif—H. C. P. 

Chester P. Cahoon,* 42 S. Main St., Salt Lake City, Utah—H. C. P. 

B. F. Cake,* Los Angeles Pressed Brick Co., Los Angeles, Calif.—R. 

John A. Caldwell, Box 1, Frostburg, Md.—R. 

H. D. Callahan,* Northwestern Terra Cotta, 2525 Clybourn Ave., Chicago, Ill.—T. C. 

A. C. Cameron,* North East Fire Brick Co., North East, Md.—R. 

Arthur D. Camp,* Box 904, Niagara Falls, N. Y.—W. W. 

A. M. Campbell,* P. O. Box 30, Perth, Ont., Can.—W. W. 

A. R. Campbell,* Middlesex Ave., Metuchen, N. J.—H. C. P. 

John Campbell,* Abitibi Power & Paper Co., Iroquois Falls, Ont., Canada.—R. 

Thomas Campbell,* c/o Wunderlich Limited, Box 474, Sydney, Australia —T. C. 

Ruth Ella Canfield,* Carnegie Inst. of Tech., Pittsburgh, Pa.—A. 

Wm. Cannan, Jr.,* Onondaga Pottery, Syracuse, N. Y.—W. W. 

Frederic R. Carder,* Steuben Glass Wks., Corning, N. Y.—G. 

Daniel L. Carhart,* 2326 Edwards St., Alton, Ill—G. 

F. F. Carhart,* 727—41st St., Des Moines, Iowa.—H. C. P. 

_C. G. Carlstrum,* Refractory Products Co., 503 Perry Payne Bldg., Cleveland, 
Ohio.—R. 

C. F. Carman,* Natl. Silica Works, Berkeley Springs, W. Va.—W. W. 

Richard B. Carothers,* c/o H. C. Spinks Clay Co., Puryear, Tenn.—W. W. 

G. M. Carrie, Magnesite-Prov., Quebec, Canada.—R. 

John L. Carruthers,* 419 Majestic Bldg., Columbus, Ohio.—T. C. 

Miss Edna P. Carson,* Schenley High School, Pittsburgh, Pa.—A. 

H. L. Carspecken,* Morgantown, W. Va.—G. 

B. F. Carter,* 5905 Madison Ave., Bartonville, Ill—H. C. P. 

C. C. Carter, Buckeye Tile Co., Chillicothe, Ohio.—W. W. 

John D. Carter,* 121 S. 3rd St., Philadelphia, Pa. 

George Cartwright,* P. O. Box 2, Darby, Del. Co., Pa.—R. 

W. W. Case, Jr.,* The Denver Athletic Club, Denver, Colo.—R. 

Chas. L. Casey,* R. F. D. 2, Round Hill, Va.—W. W. 

Ellridge, J. Casselman,* Mellon Institute, Pittsburgh, Pa.—G. 

Rod Castro Oliveira,* Casilla 4049, Santiago, Chili. 

Samuel P. Cathro, Box 427, Santa Monica, Calif.—H. C. P. 

T. M. Caven,* 564 West 173rd St., New York, N. Y.—H.C. P. 

Richard L. Cawood,* East Liverpool, Ohio.—W. W. 

Frank Cermak,* 116 Fourth Ave., Schenectady, N. Y.—W. W. 

A. R. Chambers,* 805 Greenwood Ave., Trenton, N. J.—R. 

A. H. Chandler,* 1618 Frick Bldg., Pittsburgh, Pa.—R. 

Dorothy Peck Chapman,* 23 Carolin Road, Montclair, N. J. 

William B. Chapman,* Chapman-Stein Furnace Co., 50 Church Street, New York 
City.—G. 

C. W. Chatham,* Eagle-Picher Lead Co., Pittsburgh, Pa. 

I. Chesler,* 710 E. 14th St., New York City.—R. 

K. T. Chiang,* Apt. 8—609 W. 115th St., New York, N. Y.—G. 

J. L. Child,* Hancock Brick & Tile Co., Findlay, Ohio.—H. C. P. 

Louie H. Chivacheff,* Cornwall-on-Hudson, New York, N. Y.—A. 

O. I. Chormann,* 487 Arnett Blvd., Rochester, N. Y.—E. 

Wm. T. Christian, Wellsville Fire Brick Co., Wellsville, Mo.—R. 

Charles H. Christie,* 602 N. McKean St., Butler, Pa.—G. 

_C. E. Christman,* Federal Enameling & Stamping Co., Pittsburgh, Pa.—E. 

H. M. Christman,* Wooster St. Ext., Massillon, Ohio. 
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A. B. Christopher,* c/o Elk River Clay Prod. Corp., North East, Md.—R. 

Kea Hin Chu,* Natl. Pottery Co., Ltd., 96 Szechuen Rd., Shanghai, China.—W. W. 

H. L. Clare, Esq.,* Stamped and Enameled Ware, Hespeler, Ont., Canada.—KE. 

Robert L. Clare,* Federal Terra Cotta Co., Woodbridge, N. J.—T. C 

Ernest Clark,* Terra Cotta, Ill—T. C. 

H. E. Clark,* 409 Whitney Bldg., 310 Main St., Springfield, Mass.—H. C. P. 

Horace H. Clark,* 325 Peoples Gas Bldg., Chicago, Jll.—E. 

John Clark,* 292 Lockwood St., Astoria, N. Y.—T. C. 

Judson F. Clark, 285 W. Mountain St., Pasadena, Calif—W. W. 

Robert L. Clark, 3101 Passyunk Ave., Philadelphia, Pa—R. 

Roland J. Clark, 326 Clark St., Olean, N. Y. 

William M. Clark, * National Lamp Wks., 1133 E. 152nd St., Cleveland, Ohio.—G. 

C. D. Clawson,* 1942 Iuka Ave., Columbus, Ohio. 

Edward F. Clemens,* Cannelton Sewer Pipe Co., Cannelton, Ind.—H. C. P. 

William B. Cleverly,* The Carborundum Co. Ltd., Trafford Park, Manchester, Eng- 
land.—H. C. P. 

E. A. Coad Pryor, Esq.,* British Glass Industries Ltd., Anchor Andhope Lane, Charlton, 
S. E. 7, London, England.—G. 

W. W. Coates, Jr.,* 2810 Tracy Ave., Kansas City, Mo.—H. C. P. 

G. Roger Coats, 610 Wesley Bldg., 17th & Arch Sts., Philadelphia, Pa.—E. 

John W. Cobb,* The University, Leeds, England.—R. 

A. D. Cochran, c/o The Bonnot Co., Canton, Ohio.—H. C. P. 

Leon B. Coffin,* 310 Cayuga St., Syracuse, N. Y.—W. W. 

G. Percy Cole,* Dominion Glass Co. Ltd., Montreal, Can.—G. 

M. J. Cole,* The Logan Clay Products Co., Logan, Ohio.—H. C. P. 

Sandford S. Cole,* Koppers Laboratories, Mellon Institute, Pittsburgh, Pa.—R. 

William A. Collings, Box 286, Santa Monica, Calif. 

Max D. Compton,* 4254 Moneta Ave., Los Angeles, Calif—H. C. P. 

Holt Condon, 189 S. Michigan Ave., Pasadena, Calif. 

S. O. Conkling,* Conkling-Armstrong Terra Cotta Co., Wissahickon Ave. & Juniata, 
Philadelphia, Pa.—T. C. 

Frank J. Connors, Y. M. C. A., Room 14, Winsted, Conn.—R. 

Norman Conover,* Denny-Renton Clay & Coal Co., Taylor, Wash.—H. C, P.. 
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1 Name following corporation indicates the Feptesentative voter of that corpora- 
tion in the SOCIETY. 
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Friderichsen Floor & Wall Tile Co., 215 E. Kansas St., Independence, Mo.—W. W. 
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Aphrodite, A (10) 281. 
reproduction of the Port. vase, A (10) 281. 
Asbestos added to pottery raw mats. , P (4) 106. 
converted into the colloidal state by high- 
speed mech. iit ete ony Je (Gl). 2B. 
indus. in S. Africa, A (1) 26 
of Russia, A (11) BAY. 
mining in South Africa, chrysotile, crocidolite, 
amosite and tremolite, A (6) 207. 
Ash fusibility detns., fur. and. app. for, A (11) 321. 
Ashley eS mach. ’ history of development of, A 


Assur, colored ceram. of, A (7) 210. 
Atmospheric conditions in potters’ shops and the 
erences of various types of drying stoves, 
A (1) 17 
Australia, arsenical ores mining in New S. Wales, 
A (6) 203. 
cement industry conditions in New S. Wales 
A (6) 191. 
cement works in Racers A (9) 259. 
in Tasmania, A (8) 238. 
fluorite deposit at Victoria, A (4) 106. 
fluorspar deposit in Queensland, eae @) 84. 
kaolin mining at Victoria, A (4) 
mineral pigments of A (9) PS): 
oil shale in Tasmania, A (4) 112. 
porcelain clays of Victoria, A (11) 320. 
pottery clay of Victoria, tests on, A (9) 273. 
South, brick manuf. from argillaceous sand- 
stone in, A (11) 325. 
oil sands of, A (4) 113. 
Western, feldspar deposit in, A (8) 84. 
graphite deposit in, A (4) 102. 
magnesite deposit in, A (3) 84. 
silica sand of, A (8) 84. 
Australian chem. inst., ENCE SmSy 
pottery clay from Bendigo, Ae) esos 
Axinite, Moy at compn. and sp. gr. of Canadian, 
2) 56. 


Baffle brick, P (3) 75. 
brick construction, P (1) 15. 
Ball mills, exptl. study of grinding in, A (2) 51. 
rubber lined, for cement and mining indus., A 
(6) 190. 
rubber lining for, A (2) 51. 
Balsam-wool, as a heat insulator, A (2) 50. 
Barium, vapor press. of metal, A (11) 328. 
BazAleSizO0s—CaAleSieOs, the system, A (5) 136. 
Basalt, thermal condy. and compressibility of, 
A (12) 358. 
Bauxite and laterite deposits of India, A (8) 250. 
and laterite occurrences of the world, phys. 
and chem. data concerning, A (8) 250. 
cements by fusing lime and bauxite, P (8) 238. 
mol. compn. of, A (3) 75 
deposits, geology of the Appalachian, A (8) 75. 
in India, A (9) 273. 
of the Gold Coast, ‘Africa, A (9) 278. 
general description of, A (123 SD 
in 1922, production of, A (2) 44. 
prepn. of alumina from ferruginous, P (1) 2. 
production and uses for 1922, A (4) 100. 
statistics of the world, for 1919-1921, A (6) 203. 
Bauxites, changes in porosity, sp. gr. and re- 
fractive index due to htg. of, A (10) 296. 
crystal development on fusion of kaolins and, 
A (7) 226. 
heat Tee and evolution in, due to htg., 
2) 48. 
shrinkage and heat absorption of, due to htg., 
A (2) 48. 


Beating app., P (2) 5 
Belgian glass patents, oon of, A (1) 6. 
Belts, the propercare and adaptation of, A (12)354. 
Bentonite, occurrence, properties and uses of, A 
(12) 357. 
suspensions for colloid invest., A (12) 358. 
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Berthelot’s principle, application of, A (1) 25. 
Beryl, ence: properties and uses of, A (12) 


Bibliographies, chem. Reference List of Bib- 
liographies; Chemistry, Chemical ‘Tech- 
nology and Chemical Engineering Pub- 
lished since 1900, B (10) 301, B (12) 361. 

Bismuth compds., coloring action on glass of, A 
(7) 216. 

oxide used as a substitute in leadless overglaze 
colors, A (7) 213. 
thermal condy. of a single crystal of, A 8) 88. 
Block, concrete, standard sizes for, A (2) 4 
gypsum partition, tent. specif. (Av ShI MM. for, 
A (11) 306. 
Blocks, terra cotta, construction, P (10) 290. 
terra cotta, mach. for making, P (5) 131. 
Blowpipe for glass-making app., P (1) 10. 


Boiler, rotary steam, description of ‘‘atmos’’ 
superpress., AMG) ess0e 

Boilers and engines; how to run them efficiently, 
A (6) 201. 


powd. coal firing for water-tube, A (10) 301. 
Bonding strength of clays and kaolins, A (2) 57. 
Borate, sodium deca-, contd. in a vitreous ‘Mmat., 
P (5) 130. 

Borates of sodium, acid, NazO.3B203 and Na2O.- 
4B2O03, A (1) 8) 

Borax, corrosion of fire clay mats. by, A (3) 68. 

process of manuf. from colemanite of, A (9) 

BUS 
refining from ulexite, colemanite, sassolite, 
pandermite, tincal, howlite, priceite, A (4) 
107. 
Boric oxide glasses, the ee uee and working 
properties of, A (2) 37. 
Boron carbide, process of preg ae as abrasives, 
sodium carbide and, P (1 
cementation into ae surface at iron or steel, 
method of, P (1) 6 
Borosilicate glass compn., = iS E25: 
Bottle mach., Ashley, history of development of, 
A (8) 69. 
milk, its importance as a factor in public 
health, A (7) 215. 
Bottles, glass, automatic manuf. of, A (8) 69. 
mach. for making, P (10) 284, 285. 
milk and cream, standardization of sizes and 
caps for, A (6) 193. 

silvering of, P (4) 99. 

Brass, coeff. of expansion by means of Marten 
mirror app., A (11) 328. 

foundry- crucibles, the care of, A (2) 46. 

melting crucibles, graphite for, A (2) 46. 
Brick and block making plant for the Kailan 

Mining Administration, China, A (5) 129. 

and tile composite wall construction, 12° (69) 7/85 

and wall construction unit, P (10) 287. 

arch-form for brick kilns, collapsible, P (10) 

287. 

baffle, P (1) 15, P (8) 75. 

burning with tar, A (11) 322. 

checker, construction, P (10) 290 

concrete eee made with Sched m (12) 
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standard sizes for, A (2) 42. 

conveyor for removing brick from kiln, stack, 
pile of the like, P (2) 44. 

diatomaceous, thermal condy. of, A (2) 56. 

dolomite, addition of i igneous rocks in manuf, 
of, P (4) 103. 

ferric oxide content cause of erpeedas apt aae in 
blast fur. linings, A (6) 2 

fire. See Fire brick. 

firing with peer gas in continuous chamber 
kiln, A (5) 12 

flashing, method oy and app. for, in a con- 
tinuous muffle heated kiln, P (5) 128. 

formed from igneous rocks by papomerating 
by the influence of heat, P (1) 2 

for refrac. lining of container for ae metals 
contg. Cr, P (5) 131. 

from oil- shale, A (8) 78. 

from spent shale made with lime, A (12) 347. 

handling and arranging device, P (7) 220. 
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fork, P (2) 43. 
mach., clamping device for, P (6) 197. 
heat absorption of magnesia, carborundum 
and firebrick used as Spe on: A (2) 59. 
hollow, fire tests on walls of, A (2) 4 
on all sides, process for ‘manuf. — 127 (OL) 
4 


interlocking building, P (1) 13. 
method of forming, P (1) 13. 
kiln construction, P (3) 83, - os 105. 
improvement in, P (4) 
with auxiliary firing BPR Beck PAC aes 
laying mach., new invention for, ‘A (iB) aS 
lining for blast furs., losses by disintegration 
ioe to high ferric oxide content in, A (6) 


machs., die for, P (9) 266. 
made from coal bearing schist, fs at) Ae 
from ground clinker, A (9) 2 
of calcareous earth and eee ie Gyy ikea 
magnesite, softening temp. under load of, A 
(11) 319. 
making at Quilon, India, A (11) 316. 
mach., P (11) 316, P (11) 319. 
press, ’p (12) 348. 
process, remarkable new, A (1) 12. 
manuf. by new French dry press method, A 
(5) 126. 
from argillaceous sandstone 
Australia, A (11) 325. 
mech. _ handling equipment in face, A (12) 
34 


in South 


manuf. of P (2) 48. 

manufactured in Japan, quality of common, A 
(7) 219. 

molding mach., oe (12) 349. 

pallet, P (6) 19 
handling aoe P (1) 14. 
mach. for, P (11) 316. 

paving, rattler tests on dry and wet, A (8) 72. 
stand. types and sizes of, A (11) 306. 

permeability to gases of, A (8) 251, 

plant, at Herault, France, A=) a1" 

process for applying vitreous and water- 
proofing coating to, P (1) 13. 

report of Comm. C-3, A.S.T.M.on, A (11) 
306. 

beac sas economy in plants mfg., A 

3 


method of manuf. and properties of, A (12) 
335. 


method of manuf. of, A (10) 287. 
recommended specif. for quicklime and 
hydrated lime for use in, A (5) 118. 
setting mach., P (5) 124. 
silica. See Silica brick. 
slag, manuf., A (1) 3. 
manuf. and properties of blast fur., A (11) 
309. 


pretreating with steam, P (1) 5 
white made from blast fur. slag, A (3) 66. 

tests on silica, een ae clay, aluminous 
and bauxite, AN CS)el 

transverse strength test, eens app. for, A 
(6) 200. 

tridymite, formed by htg. quartz with a 
catalyst, A (10) 288. 

tunnel drier for, descr pte of, A (10) 291. 

walls, fire tests of, A (2) 4 

white, made from blast he slag, A (8) 66. 

British blast furs., description of modern, A 

(10) 290. 

Cast Iron Association, The second annual 
report of the, A (9) 261. 

crown colonies, cement manuf. possibilities in, 


A (12) 335. 
aor fete te 1923, Directory for the, B (9) 
6 


mineral industry, production, imports and 
exports, 1920-22, A (12) 360. 
stand. method for detn. of viscosity in abs. 
units, A (5) 132, A (Q) 274. 
standardization of scien. glassware by liter and 
milliliter, A (12) 360. 
Bronze, coeff. of expansion by means of Marten 
mirror app., A (11) 328. 
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Building mat., anal. of costs of types of fireproof 
construction, A (10) 300. 
mat., fireproof construction mats. of brick, 
tile, terra cotta and cement concrete, A 
(10) 300. 
made from waste, as blast fur. slag, cinders, 
clinkers and burnt shale, A (8) 245. 
Chimica a poets ai materiali da cos- 
truzione, B (9) 2 
Onze pate eee 'B (9) 259. 
permeability to gases of ar plaster, 
concrete and other, A (8) 2 
production in Brit. eee a “Can. in 
1923 AS(edrosl 
tile, P (8) 76. 
. unit for wall construction, P (10) 287. 
Burner oe control, for gas or oil, Ryan, 
51. 
for furs., as tunnel kilns, P (7) 224. 
oil, mech. vaporizing, P (2) 54. 
Burners, controller for fuel-oil, P (2) 52. 
gas and oil, in cold furs:, practical pts. in 
lighting, A (9) 272. 
oil, methods of obtaining proper air mixts. for 
different types of, A (9) 272. 
Burning in clamps, method of, A (11) 323. 
tile, method of and means for, P (6) 197. 
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Calcining app., P (1) 21. 
Calcium aluminates, cementing qualities of, A (6) 
190 
water soly. and hydration of, A (11) 307. 
Calcium arsenate, and process for making same, 
PAO) roy 
chloride added to concrete to quicken harden- 
ing and increase strength of, A (6) 191. 
silicate, 2CaO.SiOz, influence of fluxes on the 
softening temp., fluidity and disintegration 
of, A (8) 253. 
sulphate cement, aa pce cee during 
setting of, "A (9) 2 
cement, setting eee of, A (9) 258. 
cement, theory of effect of salts on setting 
of, A (9) 258. 
solns. soly. curve of CaSOu.1/2H2O, A (12) 
359. 


vapor press. of metal, A (11) 328. 
CaAleSis0s—BaAleSi2O8, the system, A (5) 136. 
CaF Ey aaae fusibility of the ternary system, 

3 
California, andalusite from, occurrence, chem. 
compn. and uses of, A (10) 294. 
Canada, Brit. Columbia, production of bldg. mats. 
. in 1923, A (11) Ee ais 
clay industry i in Sask., growth of, A (7) 229. 
products situation "throughout, A (6) 207. 
consemneee of prepd. non-metallics in, A (1) 


cyanite occurrence in Manitoba, A (10) 294. 

graphite for crucible making in, A GEPsSiize 

kaolin mining in Quebec, A (1 ) 28. 

non- wen hee and consumption of, 
De 


production and uses in 1923, A (4) 111. 
ares rial s place in Canadian ceram., A 
4) 111 


silica in; its occurrence, exploitation and uses, 
A (a) 23. 
soapstone deposit in Ontario, A (3) 84. 
Canadian Glass Co.’ = new plant for making plate 
glass, A (6) 19 
Car, finger-course at P (10) 287. 
Carbides of sodium and boron, pe of pro- 
ducing, for abrasives, P fal 
carbon monoxide and carbon esias produc- 
tion in burning, A (1) 28. 
dioxide in soda-lime- rE glasses, effect on 
viscosity of, A (12) 341 
monoxide on fire brick, effect of, A (2) 45. 
C-Si-Fe, magnetic and elec. properties of ternary 
alloys, A GW 327. 
Carbonating lime at dull heat, A (1) 3 
Carbonization of clays during firing, A (3) 75. 
Carborundum brick, heat absorption when used 
as checker brick, A (2) 59. 
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grinding wheels, 
A (2)°334. 
manuf. of, description of, A (12) 333. 
Casein colors and ane prepn., properties and 
uses of, A (1 
Casting app. and serene for mfg. cups and other 
vessels, P (6) 200. 
or molding pottery, app. for, P (2) 50. 
process for glass refracs., A (6) 198. 
Cast iron. The second annual rept. of the Brit. 
Cast Iron Research Association, A (9) 261. 
Cement, action of gypsum on setting and harden- 
ing of, A (10) 280. 
alumina, in France, historical account of 
progress of, A (8) Zale 
to ee a oy by Atlas Aluminate Cement Co., 
Cement, an Slee possibilities of, in spite of 
high cost, A (6) 1 
aluminate, properties ae A (8) 238. 
aluminous, made in ordinary rotary kilns, P 


description of manuf. of, 


properties of, A (11) 307. 
ey eres calcg. the h. p. consumed in, A (8) 
bauxite, by fusing lime and bauxite, P (8) 238. 
mol. compn. of, A (3) 75. 
block and brick, stand. sizes for, A (2) 42. 
burning, vertical kiln construction for, P (11) 


calcium sulphate, properties of, A (9) 258. 
clinker, disintegration on cooling in the air of, 
A (8) 65. 
process of burning, by mixing raw mat. and 
fuel, P (11) 308 
Congress, ieee held at London, 
England, A (9) 258. 
contg. gypsum, aluminates, etc. P (1) 5. 
double burned, A (8) 237. 
from blast fur. "slags, A (1) 4, 
fused. See Elec. cement, aluminous cement. 
comparison of analytical results and phys. 
properties of French, A (1) 4. 
comparison of Port. cement ewexah. LNG es 
description and merits of, A (4) 96. 
hydraulic properties of, contg. high lime 
content, A 4, 
or alcement, manuf, Ae A (5) 119. 
properties of, A (4) 9 
grinding in rubber lined ail mills, A (6) 190. 
high- oie. prepn. and properties of, A (2) 


e hydrating, in a vacuum created by a stream of 
water, P (8) 239. 
hydraulic and puzzolanic, made from .volanic 
ash and clay-shale of w. India, A (11) 306. 
ee New South Wales, Australia, A 
6) 191. 
kilns, continuous automatic shaft, A (3) 64. 
fuel economy in, A (8) 237. 
heat balance of a rotary, A (5) 118. 
recovery of potash and waste heat from, 
A (1) 4, A (8) 66. 
refrac. requirements for, A (11) 318. 
lining for digesters of sulphite pulp, acid-proof, 
Pa e222. 
magnesite, that does not corrode Fe, contg. 
magnesia, FeCle and a filler, P (11) 308. 
magnesium oxychloride, dead burning of 
magnesite for, A (9) 258. 
effect of adding "CaO, CaCOs3, Fe2O3 and* 
AleOs, to, A (11) 309. 
phys. and chem. properties of, A (9) 258. 
making by the ‘ ‘mixing”’ process, "A (8) 236. 
manuf. possibilities in Brit. crown colonies, A 
(2) S35: 
mortars, action of sugar on, A (5) 119. 
resist. to the action of selenitic waters of 
Vassy (France), A (1) 3. 
of bicalcium silicate, hydraulic properties of, 
A (3) 66. 
plant at Rome, Italy, the Segni, A (12) 336. 
at Marcoing, France, A (1) ye 
Portland. See Port. cement. 
refrac., contg. rock and calcined silica and dry 
powd. Nae, SiOsP (5) 131. 
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made of ground fire-brick bats and silicate 
of soda, A (10) 288. 
ee new German institute for, A (4) 


silica, method of manuf. of, A (12) 334. 
slag, from blast fur. slag, A @ 4, P (8) 239. 
from foundry slag, Pp (1) 5 
hardening and resist. to ‘sulfates of, in- 
fluence of chem. compn. of slags and 
clinker on, A (11) SL. 
~ hardening and resist. to sulfates of, in- 
fluence of chem. compn. of slags” and 
Port. cement on, A (11) 312. 
hydraulic properties and chem. compn. of 
blast fur., A (11) 312. 
manuf. of, P (9) 259. 
rapid hardening, properties of in compari- 
son with other cements, A (4) 94. 
ee Effect of Storage ‘of Cement, B 
sugar he effect on setting and hardening of 
mortars and, A (11) 313. 
tile industry, Spanish, A (2) 33. 
manuf, of, A (5) 118. 
works in Queensland, Australia, A (9) 259. 
in Tasmania, Australia, A (8) 238. : 
Cementation of boron into the surface of iron or 
steel, method of, P (1) 6. 
Roane qualities of ‘calcium aluminates, A (6) 


Cements, alumina, A (2) 32. 
alumina, actual uses of, A (2) 32. 
for porcelain insulators, A (8) 248. 
made from foundry slag, 1PM aDy by 
magnesian, bibliography of, A (4) 96. 
refrac. cause of failure of fur. settings, A (5) 


for coating refrac. linings, A (6) 198. 

resembling stone, marble and pottery made 
from mixt, of ZnSOs, BaCle, NHC; 
ZnO, SiOe with or without limestone, P 
(8) 338. 

simple tensile strength test for, A (1) 4. 

super, description of special Port., high cal- 
cium and high alumina, A (9) 259. 

ee e pratica del cemento armato, B (9) 
5 


Centrifugal separator for solids and liquids, A (3) 
79. 

Ceramic congress, French, held at Paris, 1924, A 
(10) 300. 


etymology of Japanese and Chinese words for 
ceram. ware, A (7) 210. 
industries in England, A (5) 139. 
of Czecho-Slovakia, A (3) 90. 
instruction, in Univ. of Saskatchewan, Can., 
A (4) 111. 
material, porous, made from sintered fer- 
ruginous plastic clay, P (4) 100. b 
mats., production and consumption of non- 
” metallics in Can., A (2) 62. 
The Chemistry and Physics of Clays and 
Other Ceramic Materials, B (3) 91. 
product of silica and water glass baked in a 
mold, P (7) 230. 
products mfd. in S. Africa, A (11) 331. 
schools of Czecho-Slovakia, A (3) 90. 
Ceramics, advances in, A (5) 139. 
colored, of Assur., A (7) 210. 
deposition of metals on, three methods for, A 
(6) 188. 
influence on the development of the chem. 
industry, A (4) 113. 
physico-chem. phenomena in, A (8) 253. 
Chalk, dressing crude chalk, by modern methods, 
"A (2) 62. 
Chapman-Stein recuperator, description of, A (11) 
315 


Checker brick construction, P (10) 290. 
Chemical anal., alumina, fusion with borax of 
products rich in, A (10) 299. 
alumina, rapid technical detn. of, A (2) 58. 
antimony, micro-volumetric detn. of, A (10) 
298. 


arsenic, micro-volumetric detn. of, fs ee 298. 
arsenic, simplified detn. of, A (2) 6 
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parone, in nickel-chrome alloys, A (12) 

59. 
in the presence of org. matter, A (2) 60. 

clays, method of ‘‘ultimate” anal. for, A (11) 
326. 


cobalt, color reaction with EE es 
in presence of sulphides, A (10) 2 

die elektrometrische Massanalyse, B (S) 256. 

ferric oxide, rapid technical detn. of, A (2) 58. 

iron oxide in glass sand, A (10) 282. 

magnesium detn. in aluminum, zine and. lead 
alloys, A (12) 358. 

magnesium, volumetric detn. of, A (2) 61. 

mercury detection by means of a spot-test, A 
(11) 326. 

nickel, volumetric detn. of, A (2) 60. 

potassium, rapid method for detg., A (7) 227. 

rational anal. of clays, use of hard rubber 
casserole in making re A (8) 250. 

selenium in glass, A (4) 9 

silica in rock anal., the ae from, A (6) 203. 

tin, detection by means of a spot test, A (11) 
"326 


tin, micro-volumetric detn. of, A (10) 298. 
vanadium in steel, volumetric estn. of, A (10) 
: 298. 
zinc salts pptn. by sodium silicate, influence of 
hydrogen peroxide on, A (5) 137: 
zirconium in presence of titanium, delicate test 
for, A (10) 298. 


Chemical bibliographies. Reference List of 
Bibliographies: Chemistry, Chemical 
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ae since 1900, B (10) 301, B (12) 


engineers joint conference, A (10) 300. 
porcelain, manuf. of English, A (1) 16. 
science. An account of the Achievement, and 
the Present State of Knowledge in Chem- 
ical Science, B (10) 299. 
stoneware and its application, A (10) 291. 
manuf. of, A (12) 352. 
unique development of modern, A (4) 108. 
terms. Chemical Synonyms and Trade 
Names, B (7) 228. 
volunteers, ‘‘Dobrokhim’’ organized in Russia, 
A (8) 253. 
Chemistry, applied. A Dictionary of Applied 
Chemistry, B (10) 299. 
Reports of the Progress on Applied Chem- 
istry, B (10) 299. 
The International Union of Pure and Applied 
Chemistry, meeting, Copenhagen, 1924, 
A (10) 300 
Chemistry, colloid. Kapillarchemie: Eine Dars- 
tellung der Chemie der Kolloide und Ver- 
wandter Gebete, B (9) 274. 
future research work in, A (10) 295. 
China, brick and block making plant for the 
; Kailan Mining Administration, A (5) 129. 
clays. See Clays, china. 
from Chelsea, two centuries old, A (7) 214. 
Lenox China. The Story of Walter Scott 
Lenox, B (12) 351. 
ware industry of Germany, historical and 
statistical, A (12) 351. 
intimate discussion of Amer., AX (GY) 245 
ane ware, etymology of. words for, A 
1 
ore blue-“‘Gosu,’’ substitutions of mixts. 
of see Mn and Ni ferrocyanide for, A (7) 
kaolin in Kwangtung and Manchuria for 
Amer. potteries, A (5) 135. 
pottery. The Art of the Chinese Potter., B 
(6) 208. 


Chittering as a result of substitution of grey flint 
jes black flint in earthenware body, A (10) 


I 
Chromates of thorium and the rare earths, soly. 
variations of, A (10) 296. 
prepn. of, P (3) 87. 
Chrome alum, manuf, of, P (5) 138. 
Chromite in the Transvaal, South Africa, oc- 
currence, geology and uses of, A (11) 317. 
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Chromium, chem. ae 
matter of, A (2) 6 
in nickel-chrome Shere detn. of, A (12) 359. 
oxide and salts, prepn. of, P (8) 87. 
Clay, ape from, manuf. Ae A (11) 326, A (11) 


an the presence of org. 


alumina production from, and alkali by means 
of an elec. current, PAZ) 85 ihe 
chem. process for, A (9) Dh. 
and sillimanite mixts., chem. 
properties of, A (12) 350. 
Australian pottery, Amo) el son 
burning tests by test cones, A (11) 318. 
china, added to lime in silica brick manuf., 
P (4) 102. 
comparison between English and French, 
A (5) 135. 
distribution in the world, A (2) 55. 
for use in bleaching petroleum, A (6) 206. 
improvement in refining of, A (38) 77. 
improvements in refining by agitating resi- 
dues in colloid mill, P (3) 77. 
market for 1923, A (8) 254. 
microscopical examn. of, A (6) 207. 
purification by removing brown iron 
coloration by means of alk. sulfide, P 
(11) 330. 
Bee of the world, 1919-1921, A (4) 
106. 
treatment of suspensions of, P (11) 329. 
colloid, in Meissner ote: quantity and chem. 
compn. of, A (2) 6 
digging mach., P (12) 319. 
mee oe paleolithic age found in France, A 
fire. See ire clay. 
forming die, P (12) 348. 
in 1922, A (4) 107. 
industry i in Sask., Can., growth of, A (7) 229. 
manuf. of alumina from, A (4) 1 107. 
Meissner, proportion and ace compn. of 
colloid matter in, A (3) 8 
mine operns. at Vermont, A (io) 293. 
oxidase reaction of Japanese acid, A (7) 228. 
phys. properties, as tensile strength, tortional 
elasticity, breaking load, shearing tests, 
pres of fluidity and plasticity of, A (10) 
pipe handling device, P (5) 128. 
plant hauling equipment, rope devices, steam 
and elec. locomotive, A (12) 353. 
pots, app. for forming, P (1) 16. 
pottery: we Victoria, Australia, tests on, A 


A (6) 


and phys. 


products piuaton throughout Can., 
0 


surfacing process, P (3) 74. 
purifying by peptization, P (4) 113. 
suspensions, methods of settling, A (6) 207. 
working mach., PAC) pls 
vacuum mach, and method, P (8) 80. 
Clays, action of heat on, effects of, A (7) 226. 
ball, discussion of, A (9) 270. 
bonding strength of, A oF ae 
brick, Norwegian, A (4) 1 
carbonization during nae? e A (8) 75. 
changes in porosity, sp. gr. and refractive index 
due to htg. of, A (10) 296. 
oo cue of, method of “ultimate,’’ A (11) 
Sn nee of brown coloration in, P (10) 


X-ray powder method for detg. cryst. 
structure of, A (1) 24. 

colloidal nature of, expts. on, A (8) 252. 

effect of alkalies on properties of, A (1) 24. 

Florida. A Preliminary Report ‘of the Clays 
of Florida, B (9) 276. 

for making zinc retorts, tests on Amer., 
Belgian and German, A (9) 269. 

for use in enamels, calcining, P (1) 6 

grinding and screening methods for, A (3) 72. 

heat *@) 48 and evolution in, due to htg., 


impurities of, distribution of, A (1 1) 326. 
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method of obtaining thin sections for micro- 
scopic study of raw, A (5) 138. 

microscopic structure of, A (4) 109. 

Norwegian, geology oe A (4) 108. 
invest. of, A (4) 108. 

of Czecho- Slovakia, chem. compns. and fusion 
pts. of, A (3) 90. 

plasticity of, different types OE A (2) 57. 
method of detg., A (11) 3 

porcelain, of Victoria, ‘Australia A (11) 320. 

pot, notes on, A (9) 2 

rational anal. of, use ur hard rubber casserole 
in making Koerner, A (8) 250. 

refrac., transverse strength of, A (5) 136. 

shrinkage and heat absorption of, due to htg., 
A (2) 48. 

stoneware, chem. compns. of French, A (8) 
254 


study Oe eae loss due to action of heat on, 
1 
The Chemistry and Physics of eee and Other 
Ceramic Materials, B (3) 9 
The Coal Formation Clays of Gun B (7) 231. 
Clinker, cement, disintegration on cooling in the 
air of, A (3) 65. 
Coagulating : powers of electrolyte series, A (1) 24. 
Coagulation of coarse suspensions of kaolin, 
Al(OH)3 and Sees by common elec- 
trolytes, A (1) 2 
Coal ash Cue ALEY, epee ‘fur. and app. for, A (11) 
321 


ash on refracs., effect of, A (10) 289. 
classification based upon percentage of fixed 
C detd. by a “stand. anal.,’’ A (11) 323. 

combustion of, theories regarding, A (9) 276. 
effective B.t.u. and cost of, A (4) 11 
firing of ceram. kilns compared with oil and gas 
firing, A (1) 22. 
fuel feeder, new mech., A (5) 139. 
heat condy. of, A (11) 323. 
powd., firing for water-tube boilers and met. 
furs., A (10) 3 
phys. properties ad relation to degree of 
fineness of, A (11) 322. 
pulverized, combustion conditions for various 
types of, A (11) 323. 
in open- -hearth furs., A (2) 5 Bee 
smaller furs. for, A (10) 2 
salty, on refrac. mats., effect Bp ‘A (10) 288. 
shortage in Germany, onset on ceram, indus- 
tries of the, A (7) 2 
specific heat of, A (11) 7393. 
supp as an index to ash fusibility of, A (7) 
223. 


thermal condy. and sp. heat of, A (6) 204. 
X-ray anal. of, A (10) 300. 
Cobalt blue, substitutions of mixts. of Co, Mn and 
Ni ferrocyanides for ‘‘Gosu,” Chinese, A 
(py Palle 
delicate color reaction for, A (10) 298. 
Cohesion, hardness and toughness, A (2) 6 
Coke, carbon monoxide and ee ee atouiae pro- 
duction in burning, A (1) 2 
oven construction, silica brick i - A (6) 198. 
refracs., properties desirable in brick for, 
A (9) 266. 
wall construction, P (5) 130 
ovens, replacement of quartzite ‘by silica brick 
in, A (2) 47. 
ovens, silica brick for, influence of sizing and 
grading of fragments of silica in, A (9) 267. 
Colemanite, borax manuf. from, A (9) 273. 
Colloid chemistry, gen. survey of solids dispersed 
in gases and liquids, A (8) 251. 
Kapillarchemie: Eine Darstellung der Chemie 
der Kolloide und Verwandter Gebete, B 
(9) 274. 
Colloid china clay obtained by oe in colloid 
mill with electrolytes, P (3) 7 
clay content in Meissner Eey proportion and 
chem. compn. of, A (3) 8 
in Meissner aeege sitet and chem. 
compn. of, A 60. 
mill, design and opern. of a, A (8) 248. 
Colloidal bentonite, prepn. of, ‘A (12) 358. 
fuel. Pulverized and colloidal fuel, B (9) 276. 


o8l 


limestone dust, plaster made from, A (3) 67. 
mat., process of prepg. refloceulated, ie) ISTO: 
nature of clays, expts. on, A (8) 2 

pee forces regulating the oe of, A (6) 


state of mica, asbestos, talc, etc. obtained by 
high speed mech. disintegration, P (1) 26. 
suspensions of Ag, Pt and Au cause ‘of color in 
glasses of borax and, NaPOs, A (10) 282. 
apes Colloid Chemistry, B (6) 206, B (10) 


Kolloide in der Technik, B (8) 256. 
Port. cement hardening attributed to gel forma- 
tion during hydration process, A (12) 336. 
surface films as plastic solids, A (6) 205. 
Color detn. in terms of dominant wave-length, 
purity and ae epee for, A (6) 189. 
Light and Color, B (6) 19 
meas. by the Ostwald method, A (8) 64. 
methods of, A (7) 2 
with Lambert’s ele A (12) 334. 
Colorimeter, immersion, with absolutely sym- 
metrical rays, A (2) 52. 
Colors, Sens water, desirable properties of, A (5) 


pie, chet compn. and sp. gr. of Canadian, 
) 56. 


Combustion calcns., A (3) 70. 
gatielcee surface, historical review of, A (10) 


in furs., gas anal. detns. for controlling, A (11) 


phenomena, A (3) 90. 
practice systematized for educational pur- 
poses, boiler and gas-generator, A (9) 275. 
surface, and its application, A (1) 21. 
Comminuting mill, P (11) 321. 
screen for, P (11) 322. 
Competition, proposed international consider- 
ation of unfair, A (11) 331. 
Compressibility and thermal condy. of pipestone, 
talc, limestone, basalt, Pyrex glass and rock 
salt at different temps. and pressures, A 
(12) 358. 
of minerals and rocks at high press., A (5) 137. 
of powders, method and results of, A (2) 56. 
Concrete eR tent. specif. A Ge T. M. for, 
11) 306. 
meri made with crushed brick bats, A (12) 
34 


calcium chloride added to quicken hardening 
and increase strength of, A (6) 191. 

drain tile, effect of org. decompn. products 
nas high vegetable content soils upon, A 

factory chimneys, constructed with tile and 
steel reinforcements, A (12) 335. 

soot strain-gage meas. on reinforced, A (1) 
i 


in buildings, cost of reinforced, A (2) 34. 
indus. architectural practice in, A (2) 49. 
masonry houses, increase in U. = ee A (5) 117. 
permeability to gases of, A (8) 2 

ready mixed, furnished by Nee 7 (2) 34. 
roof tile, method of making, A (2) 34. 

sawdust prepg. for use in, P (9) 259. 

etic ecu secs as a surface covering for, A (11) 


for treatment of roads of A, (8) 254. 
slabs, effect of moisture on, 42 
waterproof, of cement and. pulverized brick or 

tale, P (1) 5. 

Conductivity, elec. See Elec. condy. 
thermal. See Thermal condy. 

Construction eee of importance to clay 

plants, A (5) 12 
Control thermometer, nee P (6) 201. 
Conveyance, pneumatic, study of press. and 
vacuum systems of, A (10) 292. 
eee roe raw mat. for feeding glass furs;, 2 
i 


Conveyors in chem. works, use of, A (10) 292. 
transfer device for, P (2 3. 
Copper, coeff. of ee by means of Marten 
mirror app., A (11) 328. 
Coppered glass mirrors, prepg., A (11) 315. 
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Corrosion by saltcake in soda-lime glasses of 
fire-clay refrac. mats., A (8) 69 
of fire clay by alkali- lead oxide glasses, A (8) 
68. 


mats. by alkali salts, A (3) 68. 
Corundum, abrasives, manuf. of artificial, A (12) 
334. 
bearing rocks in the Ae ake district of the 
E. Transvaal, A (4) 9 
development in fused ‘ent A (7) 226. 
supply of the Transvaal, S. Africa, A (6) 188. 
Crazing of English earthenware, A (4) 103: 
Cristobalite transformation from quartz, in- 
fluence of some compds. on the, A (2) 59. 
Crucibles for the brass foundry, A (2) 46. 
mach. for making, P (9) 271. 
Crystal symmetry, convenient table of data con- 
cerning the thirty-two classes of, A (6) 206. 
Crystallization of igneous rock, final consolidation 
phenomena in, A (7) 225. 
phys. chemistry ‘of magmatic differentiation 
and, A (7) 225. 
Crystals, relation between the surface, mass and 
vol. of certain, A (6) 205. 
Cupola reactions, description of, A (2) 62. 
Cyanite i vi Manitoba, Can., occurrence of, A (10) 
294. 
occurrence, properties and uses of, A (12) 357. 
Czecho-Slovakia, ceram. indus. of, A (3) 90. 
ceram. schools of, A (8) 90. 
clays, chem. compn. of, A (3) 90. 
glass mfg. status in, A (11) 314. 


Decoration of glassware, modern methods of, A 
(12) 345. 

Decorating pottery. Pottery decorating, B (10) 
301, B (12) 361. 

Delbag press. fur. for burning pulverized fuel, 
A (7) 228 


Denmark, ceram. indus. of, A (1) 28. 
visit to potteries of, A (1) 27. 
Density distribution in columns of compressed 
powders, A (2) 57. 
of molten glass, method of detg., A (4) 98. 
of optical glass, effect of compn. upon, A (1) 6. 
of soda-lime-silica glasses at high temps., A 
(12) 343. 
pycnometer detns., simple calcns. for, A (10) 
298 


simple method for detg. apparent, A (2) 57. 
Devitrification of optical glass, effect of compn. 
upon, A (1) 6. 
phenomena, A (10) 298. 
Diaspore production and uses for 1922, A (4) 100. 
refrac, product made of kaolin and, P (7) 221. 
Diatomaceous earth insulation for kilns, A (3) 82. 
Die, clay forming, P (12) 348. 
Bes optical glass, effect of compn. upon, 
1)RG: 
of sodium borosilicate glasses, A (2) 36. 
Dolomite basic refrac., P (5) 130. 
brick arans? addition of igneous rocks in, 
P 4 
for refracs., study of, A (2) 45. 
geology of primary and secondary, A (10) 289. 
refrac. products from, P (5) 130. 
sealed against hydration by immersion in 
molten oils or waxes, P (5) 131. 
Dorr mill for grinding quartz and flint, experience 
with, A (1) 17 
Draft, forced, fuel saving in firing kiln by ‘‘tur- 
bine” steam jet, in place of natural draft, 
A (11) 323. 
induced and forced, app.for producing, P (2) 54. 
Dressler tunnel kiln, phys. of, <i &) 76. 
Drier, continuous tunnel, A (1) 1 
Proctor, description of AL) 19, 
note on, A (8) 78, A (10) 291. 
tunnel, for clay products, P (9) 265. 
for silica brick, description of, A (10) 291. 
Dry kiln, P (1) 20. 
pan construction, P (2) 52. 
Drying app. and process for pottery, P (6) 201. 
improvements in, A (3) 72. 
ere principles and methods of air, A (12) 
4. 


in vertical kiln, P (10) 293. 
ovens, gas- and coke-fired, comparison be- 
tween, A (12) 355. 
pottery, truck for, P (1) 20. 
processes, thermodynamics of, A (7) 223. 
schedule for mats. predicted by tests on a 
series of substances for a particular drier, 
A (8) 253 
tunnel, continuous, AR CDates. 
Dumping vehicle, P (3) 80 
Durability of glassware, rapid method of testing 
the, by means of narcotine hydrochloride, 
A (2) 37, A (12) 346. 
of optical glass, effect of compn. upon, A (1) 6. 
of refracs., factors involved in the, A (2) 47. 
Dust collector, suction filter type of, A (10) 291. 
control in crushing plants, importance of, A 
(7) 222 


Earthenware articles, hollow, press for mfg., P 
(11) 320 
biscuit firing, loss in wt. and shrinkage during, 
) 199 


crazing of ee A (4) 103. 
making of, A (3) 
manuf., ENN et A (6) 199. 
packing for shipment, A (5) 138. 
tanks, mach. for making, P (9) 271. 
Education, technical, in relation to the refrac. 
indus., A (2) 6 
Egyptian opaque glass vase, gift of Lord Carnar- 
von, A (7) 2 
Elasticity and plasticity, discussion of, A (6) 204. 
Electric fur., P (3) 8 
fur., air bulb heencaat for, A (2) 50. 
charac. of indus., A (9) 272. 
constant temp. regulator for, A (8) 78. 
construction, P (6) 201. 
developments, A (9) 272. 
enameling cast-iron ware in ribbon resistor, 
A (8) 240. 
for glass making, desirability of an, A (11) 
314. 
for melting, P (3) 79. 
for porcelain burning, intermittent and 
continuous tunnel type of, A (9) 272. 
for porcelain indus., muffle resistor, A (11) 
324. 
granular carbon resistor, A (5) 132. 
high frequency, for melting metals, P (3) 
80. 


high temp. graphite resistor, A fee 361. 

industrial applications of, A (4) 109. 

a ee silica brick and ganister of, A 

44. 

manuf. of cement, burned lime, etc. in, P 
(12) 334. 

means for producing a sooty vapor in, P 
(3) 79. 

melting cast iron in, A (2) 62. 

metallic resistor, chem., phys. and eco- 
nomic laws governing, A (9) 272. 

of the tube resist. type, A (3) 77. 

opern., acid, A (2) 44. 

opern., discussion of, A (2) 51. 

phenomena, A (4) 100. 

radiation, new type of, A (4) 104. 

refracs. for elec. furs., B (7) 221. 

resist.,,P (3)79. 

resist. construction, P (3) 79. 

simple rules for designing wire resist., A 
(6) 201. 

steel manuf. in the, A (2) 52. 

types surveyed, A (5) 139. 

vitreous enameling in the, A (5) 116. 

with specially shaped refrac. members, P 


(1) 20. 
resist. element, of aes chromium and man- 
ganese, P (2)-5 


fur. with arch Oaeeelieee P (1) 20. 
Electrical condy. in zeolites, A (4) 110 
condy. ie cena transition pts. and, A (10) 


of eos and fused silicates, A (8) 89, 


porcelain. See Porcelain, elec. 
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alumina or zirconia in oo (4) 106. 

high voltage, A (6). 1 

methods of testing, ve Gy 24, 

production of, A (1) 16. 

production of ‘insulating, A (2) 49. 
pptn. of flue dust, Se a the kiln gases 

before, P (6) 91. 

of foe in stack Buses: A (5) 133, A (6) 
resist. mat. made of ferro alloys pied with 

fire clay, magnesite, etc., P (4) 10 

Rabe ees app., heat insulating ee for, 


Electrification of ceramic plants, 
LOD AN 2) 2352) 
Electrodeposition of antimony, A (6) 190. 
Electrodes, passing through fire-brick walls 
cooled at sections, P (1) 21. 
Electrolytes, coagulating powers. of, A (1) 24. 
on suspensions of kaolin, Al(OH)s and Sb20s, 
effect of, A (1) 24. 
Electrometric anal. Die elektrometrische Mass- 
analyse, B (8) 256. 
Elutriation, indus. kinetic, A (8) 249. 
Emery cloth, etc. with a base of non- hygroscopic 
cement or binder, P (4) 94. 
Emilium, radioactive body, new, a aie) 358. 
Enamel app. and its use, A (11) 3 
indus., antimony asa Rie ate for tin in the, 
A (11) 313. 
insulating for wires, by coating with flexible 
porcus mixt. and then htg. to m. p., P (10) 
81. 
lined app., ht. transference in, A (8) 240, 
A (10) 280. 
standardization of units of, A (10) 280. 
muffle furs., operg., P (4) 96. 
non-chipping, made by applying extremely 
thin ground coat, P (12) 336. 
paint, employing sap of shells of Anacardium 
occidentale and orientale, P (12) 336. 
red cupriferous pigment for iron, P (4) 96. 
Enameled app. from a chem. engineering stand- 
point, A (10) 280. 
ware, having a base of nickel-iron, and a 
borosilicate enamel, P (8) 241. 
method of marking, P (2) 36. 
Enameling cast-iron ware in elec. 
ribbon resistors, A (8) 240. 
charging fork for, P (1) 6. 
in the elec. fur., vitreous, A (5) 116. 
opacifying compn. and. process of making 
same from zirconium silicate, P (10) 281. 
pickling system in plant for, A (9) 260. 
plant, interchangeable air system used on, 
A’ (11)-313. 
principles of, caleg. melted wt., loss on melting 
and coeff. of expansion, A (12) 336. 
process, wet pattern ae be P (10) 280. 
rotary spraying booth, A (8) 2 
Enamels, calcining clays for use in, a (1) 6. 
wet-process, for cast iron, ground coats for, 
A (5) 120. 
for cast iron, cover enamels for, A (5) 121. 
for cast iron, single coat colored, AS (SV 21% 
for cast iron, single coat white A @)=U27. 
England, ceram. indus. in AT(O)EESor ss 
geology of the Bournemouth district, A (4) 
106. 
lead poisoning cases in year 1923, A (11) 331. 
manganese. poisoning cases in 1923, AGC xae te 
Silica brick works of a Consett Iron and 
Steel Co., A (11) 317 
The Dept. of Glass Tech., Sheffield, A (5) 123. 
English chem. porcelain, production of, A (1) 16. 
china clay, comparison between French and, 
A (5) 135 
earthenware, crazing of, A (4) 103. 
Epidote, thermal dissociation of, A (8) 251. 
Etching glass, paste for, P (1) 10. 

Etymology of Japanese and Chinese words for 
ceram. ware and shapes, A (7) 210. 
Evaporation of water below the b. p., effect of a 

current of air on the rate of, A (11) 326. 
Excavating mach., P (7) 223. 
Excavator, Lutelia mech. clay, A (11) 321. 


furs. with 


requirements 


083 


Expansion coeffs. of faience, A (3) 89. 


Faience, coeff. of expansion of, A (3) 89. 
Japanese ‘calcareous, made from ‘Terayama 
white clay and Iwaki shale, A (7) 212. 
Fans, auxiliary and portable, for use in water- 
smoking and cooling of kilns, A (12) 352. 
Farnley fire clay, influence of rapid cooling on the © 
reversible expansion of, A (9) 266. 
Fe-Si-C, magnetic and elec. properties of ternary 
alloys, A- Gil) 327: 
Feldspar, alumina production by chem. process 
from labradorite, A (9) 275. 
converted into potassium silicate and alumi- 
nate, P (5) 138. 
deposit in Western Australia, A (3) 84. 
effect on stone ware clays and floor tile of 
different grades of, A (11) 319. 
Bae pers of, influence on a body of, A (12) 
1 


in 1922, A (10) 294. 
specif. among producers and consumers, no, 
(3) 90. 
Feldspars, kaolin formation at moderate depths 
from, A (12) 354. 
mineralogy of the, A (7) 225. 
of Russia, occurrence and geologic descriptions 
of, A (1 P)325: 
FeO, Fe, "He and H20, the system, A (2) 56. 
Ferric oxide, rapid detn. of aluminum hydroxide 


and, A (2) 58. 
Ferrocyanides, of Co, Mn and Ni, substituted 
for “‘Gosu,’ ’ Chinese cobalt blue, mixts. of, 


A (7) 211. 
Filter, continuous, P (2) 54. 
plates of sintered glass for the chem, lab., A 
(6) 204. 
used in Soxhlet extn. app., A (6) 206. 
press. continuous self- cleaning, AZ NESo4. 
Filtration, indus., British chamber and frame 
presses for, AZ). 222. 
Fire arch of beams and tile, P (3) 76. 
brick, advantages of having uniform thickness 
for, A (8) 246. 
effect of carbon monoxide on, A (2) 45. 
ground, used in cement for refrac. walls of 
furs., A (10) 288. 
heat absorption when used as checker 
brick, A (2) 59. 
methods of manuf. and use of, A (10) 290. 
mold, P (3) 76. 
thermal condy. of, A (7) 220. 
clay, ammonium chloride on, effect of, A (4) 
102 


brick bats, econ. use of, for refrac. cement, 
A (10) 290. 
effect of ammonium chloride on, A (10) 
288. 
for gas-house refracs., requirements of, A 
(9) 269, A (10) 289. 
Fire-clay corrosion by alkali-lead oxide glasses, 
A (8) 68. 
Farnley, influence of rapid pane on the 
reversible expansion of, A (9) 266. 
mats., abrasion of, tests and app. for detg., 
a (10) 291. 
corrosion by alkali salts, A (8) 68. 
refrac. mats. corrosion by saltcake in soda- 
lime glasses, A (3) 69. 
Stourbridge, changes taking place in the low- 
temp. burning of, A (2) 59. 
Fire clays, heat effects on, A (3) 88. 
influence of exposure on chem. and phys. 
properties of, A (12) 350. 
Fireproof construction, anal. of costs of types of, 
A (10) 300. 
construction, comparison of brick, tile, terra 
cotta and cement concrete types of, A 
(10) 300. 
Firing ceram. kilns with oil, coal and gas, com- 
parison in, A Ch)ie2 
efficiency in kiln, A (11) 322; 
Flashing brick, method of and app. for, in a con- 
tinuous muffle heated kiln, P (5) 128. 
Flint dust collector, suction filter type of, A (10) 
291. 


384 


fine grinding of, influence on a body of, A (12) 
351 


grinding with Dorr mill, A (1) 17. 
in earthenware products, comparison of black 
and grey, as a cause of “chittering,’” A 
(10) 291. 
Flooring mats., for indus. use, A (2) 49. 
Florida clays. A Preliminary Report of the 
Clays of Florida, B (9) 276. 
earth, oxidase reaction of, A (7) 228. 
Flue gas ‘anal., prac. application of, A (2) 61. 
Fluoride, sodium- aluminum, practically free from 
silica, P (4) 110. 
Fluorides, sodium, calcium and aluminum, fusi- 
bility of the ternary system, A (3) 89. 
Fluorite deposit at Victoria, Australia, A (4) 106. 
Fluorspar deposit in Queensland, Australia, A 


deposits of Kentucky, origin, 
mining and uses of, A (9) 273..- 
statistics of the world, 1919-1921, A (4) 106. 
Ford plate glass plant, the new Edward, A (5) 122. 
Foundry school established in Paris, France, A 
(8) 253. 
Fourcault method of making flat glass at Fair- 
chance, Pa., A (7) 215. 
France, alumina cement in, historical account of 
progress of, A (8) 937. 
artificial cement plants at Marcoing, A (1) 3. 
brick and tile plant at Herault, A (i) a 
clay figures of paleolithic age found in, A (11) 
308. 


occurrence, 


foundry school established in Paris, A (8) 253. 
stained glass windows of Cathedrals of St. 
Denis and Chartres, A (7) 214. 


French ceram. congress held at Paris, 1924, A 
(10) 300. 

china clay, comparison between English and, 
A (5) 135. 


stoneware clays, chem. compns. of, A (8) 254. 
Frits, econ. coal fur. for smelting, A (2) oe 
Fuel consumption and house insulation, A (2) 42. 
consumption and regulation in kilns, A (8) 82. 
econemy in rotary driers and cement kilns, 
A (8) 237. 
liquid, detn. of the calorific value of, A (4) 109. 
in the ceram. industry, A (5) 118 
methods of obtaining proper air mixts. for 
different types of oil burners, A (9) 272. 
oil and viscosity specif., A (4) 112. 
viscometers, kinematic viscosity equations 
for Saybolt Furol, Universal and Red- 
wood Admiralty, A (12) 355. 
Pulverized and Colloidal Fuel, B (9) 276. 
sealebiens Delbag press. fur. for burning, A 
Za 


for elec. power stations, A (3) 91. 
removing ashes from radiated heat drier by 
mach., A (12) 353. 
saw dust as a, for gas production, A (8) 253. 
smoke abatement by Sere CaCle soln. on 
grate contg., P (8) 2 
tar as, for burning uae = (11)"322: 
Fullers’ earth, oxidase reaction of, A fe ae 
Furnace and combustion calens., ‘A C7 
arch Pehla: 
carbon tube resist., for detg. softening points 
and compressive strengths of refracs., A 
(2) 50. 
combustion, gas anal. detns. for controlling, 
A (11) 322. 
construction, refrac. mats. for, A (1) 15. 
cupola, with ‘preheated blast, A (6) 200. 
Delbag press. fur. for burning pulverized fuel, 
A (7) 228. 
elec., P (3) 80. 
construction, P (6) 201. 
developments, A (9) 272. 
enameling cast-iron ware in ribbon resistor, 
A (8) 240. 
for glass making, desirability of, A (11) 314. 
for melting, P (3) 79. 
for aie foe indus., muffle resistor, A (11) 
24 
for the porcelain industry, intermittent and 
continuous tunnel type of, A (9) 272. 
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granular carbon resistor, A (5) 132. | 
ee a ee melting metals, P (3) 


high temp. graphite resistor, A (12) 361. 
industrial applications of, A (4) 109. 
manuf. of cement, burned lime, etc. in, 
Pe G2) soos. 
melting cast iron in, A (2) 62. 
of the tube resist. type, A (3) 78. 
opern., acid, A (2) 44. 
opern., discussion of, A (2) 51. 
phenomena, A (4) 100. 
radiation, with graphite resistor, A (4) 104. 
resist., P (3) 79. 
resist. construction, P (3) 79. 
resist. with arch construction, P< (1220: 
simple rules for designing wire resist., A 
(6) 201. 
steel manuf. in the, A (2) 52. 
types surveyed, A (5) 139. 
vitreous enameling in the, A (5) 116. 
gel at shaped refrac. members, P 
20. 
for smelting frits, econ. coal, A (2) 51. 
glass, critical description of 14 pot, A (10) 284. 
having means for dispensing definite 
quantities of glass, P (5) 125. 
glass pot, in which the pots move through 
heated zones, P: (2) 39. 
heat losses through walls, methods of reducing, 
A (7) 224. 
indicator having mat. which changes resist. 
under reducing conditions, P (6) 201. 
induction, P (3) 886. 
linings, methods of laying up, A (10) 288. 
repairs, ground fire brick and cement for, A 
(10) 288. 
roof checkerwork construction, P (3) 76. 
settings, refrac. cements cause of failure of, 
A (5) 132. 
stoker, hand operated oe P (11) 324. 
tank, works organization, A (2) 3 
temp. regulator, P (5) 133. 
Furnaces, arch construction for, P (6) 199. 
blast, ‘description of modern Brit., A (10) 290. 
boiler, patched up with refrac. cement, A (10) 
288. 
elec. acid, lining with silica brick and ganister 
of, A (2) 44. 
air bulb thermostat for; A (2) 50. 
charac. of indus., A (9) 272 
constant temp. regulator for, A (8) 78. 
means for producing a sooty vapor in, P 
(3)279: 
metallic resistor, chem. phys. and economic 
laws governing, A (9) 272. 
refracs. for elec. furs., B (7) 221. 
enamel muffle, operg., P (4) 96. 
enameling, charging fork for, P (1) 6. 
for ever glass, German tank and pot, A 
1) 6 


gas, sp. heat of products of combustion from, 
A (9) 275. 

glass pot, P (11) 315. 

heat transfer in, as caused by radiation of 
gases, A (9) 271. 

high duty, for burning lignite, new methods 
in design of, A (11) 322. 

induction, for melting non-ferrous metals, 
A (8) 78. 

Industrial Furnaces, B (9) 272. 

iron and steel, description of Amer. types of, 
A (12) 356. 

lighting oil and gas burners in cold, A (9) 272. 

met., powd. coal firing for, A (10) 301. 

refracs. for heat treating, properties required 
of, A (8) 246. 

Fused cement. See Cement, fused. 
quartz. See Silica glass, fused silica. 
Fusion, soln. and ionization, explained on the 

basis of radiation hypothesis, AnUdie2ay 


Ganister linings for acid elec. furs., A (2) 44. 
Gas anal., prac. application of flue, A (2) 61. 
anal., waste, lime-kiln thermal efficiency based 
on knowledge of fuel and, A (3) 65. 
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burner thermo-regulator, simple, A (12) 355. 
burners in cold furs., practical pts. in lighting, 
A (9) 272. 
firing, automatic control of, in a tunnel kiln, 
A (8) 249. 
of ceram. kilns compared with coal and oil 
firing, A (1) 22. 
house refracs., requirements of silica and fire 
clay brick as, A (Q) 269. 
producer-, and gas-producer oe) Aa(2) 962, 
firing brick with, A (5) 12 , 
heat balance, A (1) 6. 
Maclaurin, description of, A (11) 322. 
poke ball for, P (7) 225. 
practice, A (5) 139. 
practice and reaction speed, A (5) 133. 
Gas production saw dust asa fuel for, A (8) 253. 
Gas works refracs., requirements of fire clay and 
silica brick as, A (10) 289. 
Gases, disperse systems in. Clouds and Smokes: 
he properties of disperse systems in gases 
and their practical applications, B (8) 256. 
Seer heat of solids in stack, A (5) 133, A (6) 


evolved from glasses, meas. of, A (2) 38. 
heat transfer in furs. as caused by radiation of, 
A (9) 271. 
in contact with glass surfaces, behavior of, A 
(10) 298. 
kiln, aa a before elec. pptn. of the flue 
dust, P (6) 191. 
permeability of peas mats. to, A (8) 251. 
sp. heat of, A (4) 111 
of products of combustion from gas furs., 
A (9) 275. 
waste, chem. compn. of, A (7) 216. 
Geologic lit. on N. America, 1785-1918, Bibliog- 
raphy of, A (10) 294. 
Geology of the Bournemouth district, England, 
A (4) 106. 


German development of Port. cement during the — 


last hundred years, A (11) 311. 
elec. porcelain indus., development of, A (8) 
248. 


present status of, Aa Galao2Or 
graphite production in Bavaria, A (1) 15. 
institute for cement research, new, A (4) 96. 
Germanium, cryst. structure of, iA: (2) 60. 


Germany, china ware and porcelain indus. of,’ 


A (12) 351. 
. effect of coal shortage on ceram. indus. of, 
AZ) 223. 
pearlitic cast iron development in, A (3) 68. 
Eo aes indus. of Saxony, conditions in, A 
12 
porcelain, fot neal neta tests of Royal 
Berlin and other, A (9) 2 
1,000,000 v. testing Be ae at Freiberg, 
for elec. porcelain, A (8) 248. 
of the Hermsdorf-Schomburg insulator 
factory, for elec. porcelain, A e221. 
Glass, alumina in, influence on properties caused 
by presence of, A (12) 344. 
and metal seals, methods of making, A (6) 194. 
annealing leer or fur., P (5) 123. 
methods of, A (6) 194. 
articles, heat treatment of (5); 124; 
mach. for delivering separate masses of 
molten glass to molds for making, P 
(GW YS hs. 
at high temps., behavior of, A (6) 192. 
banding mach., P (1) 11. 
basic, made from residues of city refuse, A 
(10) 281. 
batch preheating, A (1) 9 
beads, iridescent, making, Peed 
blanks, process and app. for ene PRC) TO; 
borosilicate, 12 (ye Shy. 
bottles, automatic manuf. of, A (3) 6 
mach. for making, P (10) 284, P (10) 285. 
bulbs, methods for detg. weathering of, A (7) 
215. 


casting table, P (6) 194. 
circulating mechanism for glass tank, P (10) 
28 


6. 
cleaning soln., P (10) 287. 


colored, absorption of, A (6) 192. 
chem. compn. of' glass from St. Remi 
church and from the Cathedral at 
Reims, A (7) 210. 
coloring action by stannic oxide on, A (7) 216. 
of bismuth compds. on, A (7) 216. 
Bae elt production in tank furs. of, A (5) 


compn. contg. mineral pectolite, P (6) 195. 
container and public welfare, A (7) 215. 
containers, splinters from, A (9) 261. 
contg. ferrous iron for absorbing thermal 
radiations, P (1) 10. 
lead oxide with low coeff. of expansion, P 
(12) 346. 
crack development of, relation between chem. 
compn. and elec. conduction by means of, 
A (11) 314. 
craftman’s art, cameo glass plaque of Aphro- 
dite, A (10) 281. 
reproduction of the Portland vase, A (10) 
281. 


cutting of large sheets by two cutters simul- 
taneously, A (6) 192. 
cylinders, manuf. of, P (5) 125. 
Das Glas, B (9) 262. 
decolorizer, Nd2O3 for borosilicate, P (4) 99. 
decorative painting on, colors and vehicles 
suitable for, A (4) 94. 
delivering app. for molten glass, P (4) 98. 
density and thermal expansion of, A (6) 192. 
deposition of metals on, three methods for, 
A (6) 188. 
devitrification phenomena, A (10) 298. 
drawing app., P (12) 348 
device, P (5) 125. 
mach., P (7) 218. 
effect of absorbed energy a A (6) 192. 
effects of chilling, A (10) 2 
elastic properties of, A (6) fe 
electro and magneto optics of, A (6) 192. 
and magnetic properties of, A (6) 192. 
etching acid-resisting compd., Pp (5) 126. 
compd., P (3) 71 
paste for, 12-4) 10. 
feed mechanism for glass tank, P (7) 217. 
feeder, P (12) 346. 
for glass tank, P (7) 217. 
feeding mechanism, P (10) 284. 
with forming rolls, PA) 218: 
filter pews for the chem. lab., sintered, A (6) 
204. 


used in Soxhlet extn. app., fused Jena, A 
(6) 206. 

flat, made by the Hera method at Fair- 
chance, Pa., A (7) 2 

flint, surface tension of, ee (9) 275. 

flowing and shearing device, P (9) 265. 

fluted molds, device for making, P (10) 285. 

for illuminating purposes, properties and 
qualities of, A (12) 346. 

for lighthouse purposes, A (7) 215. 

forming mixt. contg. iron and a chlorine 
compd., P (5) 124. 

fur. critical description of a 14-pot, A (10) 284. 
having means for dispensing definite 

quantities of glass, P (5) 125. 

raw mat. conveyor for feeding, P (1) 10. 

glazing mach., P (1) 11. 
specif. of Bureau of Standards for, A (1) 9. 

green scales for, method of producing, 12) (Gee 
346. 


grinding and smoothing, abrasive for, P (8) 
236. 


3 

mach., P (12) 346. 

smoothing and polishing app. for, P 2 41. 
heat- and shock-resisting, compn. for, A (10) 

283. 
hydration of natural and artificial, A (10) 281. 
industry. Directory for the Brit. Glass 

Indus., 1923, B (9) 261. 

heat economy in the, A (4) 98. 

importance of pyrometers in, A (10) 281. 

review of recent work in the, "A (8) 245. 
ionization by collision at high field strength in, 

A (8) 69. 
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lab., Italian indus. of, A (3) 69. 
leer feeder mechanism, P (10) 286. 
lens, method of marking, P (2) 40. 
testing instrument, P (2) 39. 
light and temp. influence on change of color 
in tank glass made colorless with selenium, 
A (6) 192. 
made from silica, limestone and sodium chlo- 
ride, with evolution of HCI gas, P (5) 126. 
making app., blowpipe fore Gao. 
app. comprising a tubular melting twyer 
and closed tank, P (10) 285. 
art of table and domestic, A (6) 193. 
elec. fur. for, desirability of, A (11) 314. 
physico-chem. phenomena in, A (8) 253. 
manuf. by mixing a silicate and alk. metal 
chloride, and subjecting to heat and 
a decomposing gas, etc., P (9) 264. 
Chemiebtichlein des Glasschmelzers. Zum 
Selbstunterricht, B (9) 262. 
in Czecho-Slovakia, status of, A (11) 314. 
requisites for S. Africa, A (3) 70. 
suitability of Soa a residues of Mysore, 
India, for, A (2) 3 
marbles, manuf. ‘of, A ie 39. 
melting, circulation of batch mat. in, A (10) 


furs. , German tank and pot, A (1) 6. 
in moving pots, P (2) 39. 
pot, P (1) 10, P (2) 40. 
pot fur., P (2) 39. 
tank, P (5) 125. 
tanks, systematic heat balance for check- 
ing operns. of, A (8) 243. 
method and app. for forming, P (2) 40. 
mirrors, coppered, A (11) 315. 
mold, P (2) 41. 
plungers, process for making, P (10) 286. 
molding device, ade P (6) 195 
mach., P (7) 218, P (9) 262, P (9) 268, 
ie? (9) 264. 
mach. construction, P (9) 263. 
molten-, charge supply, P (6) 196. 
method and app. for feeding into molds, 
P.(5) 124: 
method for detg. eps tension and den- 
sity of, A (4) 9 
opaque or pemeinceeE contg. a chloride, 
bromide or sulfate, P (4) 99. 
optical, absorption of, "A (6) 192. 
changes in refractive index caused by 
chilling and tempering, A (2) 36, A 
(4) 97. 
effect of compn. upon d., refractive index, 
durability and vitrification of, A (1) 6. 
history of manuf. of, A (1) 6. 
optical constants and dispersion of, A (6) 
192. = 
relation of refractive index to compn., 
press. and temp. in, A (6) 192. 
ornamenting with raised designs, P (4) 99. 
patents, table of Belgian, A (1) 6. 
phys. properties of, A (6) 192, A (8) 245. 
pitch used in working, properties Ol AGE) 
Dilige: 
plate, The new Edward Ford plant for making, 
A (5) 122: 
polishing with acid, A (3) 71, A (8) 244. 
process by rotating brushes, Pe (3) fae 
pot attack, invest. of, A (2) 37. 
attack, some phenomena of, A (2) 38. 
factory, equipment for, A (12) 345. 
furs.,-P. (Qi) 3h: 
pots, casting methods and batch compns. for, 
A (12) 349. 
casting of, under press. for optical glass, 
A (2) 38. 


casting process for making, A (6) 198. 
Pyrex, as a mat. for chem. plant construction, 
A (4) 97. 


Pyrex, for indus. purposes, A (10) 282. 

reflection and elliptical polarization of, A (6) 
192. 

refrac. mat., natural sillimanite as, A (3) 68, 
A (4) 102. 

rings as a filling mat. for towers, A (4) 97. 
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sand, removal! of iron oxide from, by treatment 
with reducing agents, A (10) 282. 
sands, geology of Amer., A (3) 70. 
seal for, metal made of chromium iron alloy, 
P (5) 124. 
made with Wood’s metal, A (11) 314. 
selenium as a decolorizer for, A (5) 123. 
selenium in, estn. of, A (4) 96. 
production of colorless glass in tank furs. 
with special ref. to, A (4) 96. 
sheet, ee oases flattening process for, P (9) 


continuous mach. for, A (1) 9 

cracking-off Cas for, P (Q) 264. 

drawing, P (10) 2 

drawing and Hees app. for, P (9) 262. 
nae P (2)-40; BC) 72, P (6) 196, 


drawing continuous, P (6) 195, P (6) 196. 
manuf., P (3) 71. 
method and app. for forming, P (1) 9, 

PAS) ml23: 

method of drawing, P (11) 315. 
process and app. for making, P (7) 218. 
process of finishing the Bites oF P (10) 285. 
process of flattening, P (9) 2 

silica, working, P (5) 129. 

sintered, filter plates, A (8) 245, A (10) 283. 

soda-lime- silica, surface tension of, A (9) 275. 

stained, methods of production and detection 
of forgeries of, A (5) 117. 

stirring app., P (3) ale 

strip forming mach., P (4) 98. 

surface alteration detected by high voltage 
currents, A (8) 242. 

ee tension of, drop wt. method for, A (9) 

5. 

surfaces, behavior of gases in contact with, 
A (10) 298, A (12) 359. 

tank, automatic flow ee: on (S) al be 
construction, Pa(S)e2 
importance of ieee A (8) 242. 
opern., ies balance and efficiency of, A 

6) 1 


Technology, Sheffield, England, The Depart- 
ment of, A (5) 128. 
the year in review in the world of, A (2) 36. 
tensile strength of, A (3) 70. 
of lead and borosilicate, A (3) 71. 
thermal and mol. properties of, A (6) 192. 
endurance of, expts. on, A (10) 281. 
translucent or opaque, contg. a chloride, bro- 
mide or sulfate, P (4) 99. 
unbreakable and malleable, past attempts to 
produce, A (6) 194. 
unsplinterable, A (6) 194. 
use of phonolite for manuf. of, A (8) 241. 
vase, Bevprian: Wie gift of Lord Carnar- 
von, A (7) 2 
viscosity of, a ‘of, A (2) 38. 
ware, durability of, rapid testing by means of 
ae hydrochloride, A (2) 87, A 
346. 
temps. when leaving mold, detd. by simple 
calorimeter, A (9) 261. 
window, annealing by fast process, A (9) 261. 
windows, stained, of Cathedrals of St. Denis 
and Chartres, France, A (7) 214. 
wire, drawing app. and method for, P (6) 195. 
working app. for pressing articles, P (10) 287. 
mach. for inserting wires into glass rods, 
PQ: 218. 
mechanism, P (9) 265. 
works, advantages derived from pyrometric 
equipment in, A (10) 282. 
‘mat. handling in a, A (11) 315. 
practical application of pyrometers in, A 
(10) 282. 


Glasses, alkali-lead oxide, fire clay corrosion by, 


A (3) 68. 

boric oxide, the melting and working proper- 
ties of, A (2) 37. 

borosilicate, phys. properties as thermal ex- 
pansion, refractive index and dispersion 
of, A (2) 36. 

colored, of borax and NaPOs, with Ag, Pt and 
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Au, due to colloidal suspensions, A 

(10) 28250 - 
of borax and NaPOs;, with metallic oxides 

as of Cu, Ni, and Co, due to colored 
metallic salts, A (10) 282. 

elec. condy. and transition pts. oh S (10) 283. 

electromotive charac. of, A (10) 

gases evolved from, meas. of, A (2) oe 

meee -alkali, fire clay corrosion by, A (3) 


mech. and technological properties of, relation 
of at. vols. of elements to the, A (11) 315. 
relative coeff. of expansion of two, methods 
for detg., A (8) 243 
soda-lime- Silica, corrosion of fire clay refrac. 
mats. by saltcake in, A (3) 69. 
density at high temps. of, A (12) 343. 
effect of dissolved CO: and AlO3 upon 
viscosity of, A (12) 341. 
surface tension at high temps. of, method 
and data on, A (12) 342. 
surface tension ‘‘isoepitatic’’ triaxial dia- 
grams for, A (12) 344. 
viscosity at high temps. of, method and 
data on, A (12) 336. 
viscosity log ‘ ‘isokom”’ triaxial diagrams 
for, A (12) 341. : 
soda-potash- lime-silica, relation between 
compn. and chem. stability of, A (10) 284. 
sodium borosilicate, phys. properties, thermal 
expansion, refractive index and dispersion 
of, A (2) 36. 
soln. in opaque and colored, A (4) 97. 
“Spiegel’’ group of, relation between compn. 
and chem. stability of the soda-potash- 
lime-silica glasses, A (10) 284. 
titania in, effect on properties by, A (3) 69. 
welding of, notes on the, A (8) 243. 
wetting by mercury of, A (3) sate 
Glassware, lab., chem. resist. of Jena, Murano 
and Pyrex, A (2) 38. 
decoration, modern methods of, A (12) 345. 
leer for annealing, P (2) 41. 
initial heat, A (3) 70. 
method of producing, Pp (10) 284, 
molding, method of, P (5) 123. 
rapid method of testing the durability of, by 
means of narcotine hydrochloride, A (2) 37. 
scien., Brit. standardization by liter and milli- 
liter of, A (12) 360. 

Glassworking mach., P (38) 71. 

Glaze, Celadon, expts. on the Tenriuji, Japanese, 
A (7) 212. 

leadless over-, substitutions of bismuth in 
colors of, A (7) 213. 
raw lead, expts. on, A (7) 210. 
Glazes, prepn. of, for whiteware, A (11) 331. 
soln. in ceram., A (4) 97. 

Glazing and decorating ceram. ware by passing 
through a continuous kiln from which the 
gases are withdrawn, P (5) 135. 

glass, specif. of Bureau of Standards for, A 


machine for glass, P (1) 11. 
Goerz luster measuring app., A (6) 189. 
Gold colloidal suspension, cause of color in glass 
of borax and NaPOs, A (10) 282. 

Chinese cobalt blue, substitutions of 
‘mixts. of Co, Mn and Ni ferrocyanides for, 
A@Qs211% 

Grading article of bonded abrasive grains, method 
and app. for, P (8) 64. 
Graphical representation of rock anals., A (3) 89. 
Graphite, Amer. and foreign, for brass melting 
crucibles, A (4) 101. 
and clay refrac. article, and method of making 
same, P (10) 290. 
article having a body bond and continuous 
glaze of non-ceram. mat. of similar prop- 
erties, P (5) 130. 
as a metallic modification of carbon, A (10) 
298. 
crucibles, having a resist. coating, P (4) 102. 
for steel, comparative tests on Amer. and 
foreign mats. composing, A (6) 200. 
cryst. structure of, A (2) 60. 


“‘Gosu,’ 
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for brass melting crucibles, A (2) 46, A 4) 101. 
in Can. for crucible making, A (11) ol? 
in refrac. compn. with silicon carbide and 
fused silicon oxide, P (3) 75. 
in W. Australia, deposit of, A (4) 102. 
Madagascar, mining of, A (9) 266. 
melting point of, A (11) 328. 
production and uses in 1922, A (4) 100. 
production in Bavaria, Germany, A (1) 15. 
world statistics for 1919— 1921, A (6) 198. 
Grate bar standardization, German, As (5), 132: 
traveling, description of, A (10) 293. 
Gravity, sp., rapid volumetric method of detg. 
for powders, A (12) 358. 
Green ae for glass, method of producing, P (12) 
46. 


Grinding by dry pan, construction features of, 

A (12) 353. 

continuous, in the ceram. industry, A (8) 249. 

fine screening equipment—its selection and 
opern., A (12) 354. 

in ball mills, exptl. study of, A (2) 51. 

of flint and feldspar, influence on a body by 
fine, A (12) 351. 

machine roller-, P (2) 52. 

partial loss of crystal structure of quartz due 
to long, A (7) 226. 

quartz and flint with Dorr mill, A (1) 17. 

the partial decompn. of certain solid sub- 
stances by, A (2) 62. 

theory of fine, research work on, A (11) 330. 

train, continuous, A (1) 18 

wheels, classifying process and app. for, P 


(3) 64. 
sectional, P (10) 280. 
Grog made from broken saggers, A (11) 319. 
Gypsum, cause of disintegration of Port. cement 
due to the presence of, with influence of 
temp., A (3) 67. 
dehydrating by steam under press., A (3) 67. 
dehydration of, A (11) 311. 
deposits of southwestern Persia, geology of, 
A (8) 250. 
energy of crystn. of burned, A (4) 96. 
fire resistive properties of, A (11) 306. 
in cements contg. alumina, etc., P (1) 5. 
industry, tent. definitions, Ne Sete es M., of 
terms relating to the, A (11) 306. 
the general methods of manuf. in the, A 
3 


(1) 3. 

in 1922, A (4) 96. 

microscopic examn. of raw and calcined, A 
(9) 259. 

partition tile or block, tent. specif. A.S. T. M. 
for, A (11) 306. 

plaster, efflorescence on, 
(11) 309. 

products and uses for 1072 A (4) 95. 

report of Comm, C-11, CSG Se on, A (11) 
306. 

sand mixes, volumetric changes in, A (11) 306. 

setting and hardening of, on cement, A (10) 
280. 

tent. specif. A. S. T. M., for, A (11) 306. 


-prevention of, A 


Halloysites, study of ignition loss due to action 
of heat on, A (12) 358. 
Hardness, cohesion and toughness, A (2) 60. 
Heat absorption of checker brick, effect of size 
and phys. properties on, A (2) 59 
absorption of magnesia, een and 
firebrick, relative, A (2) 5 
balance of a rotary cement Pan, me °) 118. 
of glass melting tanks, A (8) 2 
conservation in power and htg. ee by 
means of ‘85% magnesia’ insulating 
covering, A (4) 112. 
differences inside and outside cylindrical and 
spherical bodies, stresses due to, A (4) 110. 
economy in sand lime brick plants, os (3) 73: 
in the glass indus., A (4) 98 
in the manuf. of elec. porcelain, A (8) 248. 
effects on fire clays and their mixts., A (3) 88. 
insulating mats. for elec. heated app., A (2) 48. 
thermal condy. of diatomacous earth, 
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matted slag wool, and magnesia pipe 
packing, A (2) 56. 
insulator, balsam-wool as a, A (2) 50. 
losses from fur. walls, methods of reducing, 
A (7) 224. 
from steam-line pipes, bare and covered, 
calens. for, A (12) 361 
measuring app. contg. light sensitive cell, P 
(yr o2% 


of vaporization, new formula for the calcn. of 
the latent, A (1) 26. 
regulator, elec., P (6) 201. 
resisting glass compn., A (10) 283. 
specific, of products of combustion from gas 
furs., A (9) 275. 
transfer in enamel-lined app., A (8) 240, A (10) 
280. 
in furs. as caused by radiation of gases, A 
Qye27e8 
laws of, A (4) 109. 
symposium, A (2) 55. 
waste, recovery from cement kilns of, A (1) 4, 
A 


(3) 66. 
utilization in the ceram. industry., A (7) 
223; 


Heats, specific, note on the theory of, A (5) 137. 
Hexite- -pentite theory of Stourbridge fire clay, 
isomeric changes due to htg., A (2) 59. 
Hollow brick closed on all sides, process for manuf, 
of, P (12) 348. 
tile. See Tile, hollow. 
Homer Laughiin China Co., 
of, A (8) 246. 
Humidity measuring app., A (11) 320. 
recorders of the hygrometer type, description 
of, A (10) 292. 
Hydration, water of, turned into adsorbed water 
by fine grinding of AleO3.8H2O, A (1) 25. 


description of plant 


Igneous rock, crystn. of, final consolidation phe- 
nomena in, A (7) 225. 
crystn. of, phys. chemistry of magmatic dif- 
ferentiation and, A (7) 225. 
Illuminating glass, properties and qualities of, 
A (12) 346. . 
India, bauxite deposits of, A (9)°273. 
bauxite and laterite deposits of, a Ree 250. 
brickmaking at Quilon, A (11) 3 
cement, hydraulic and Solace made from 
volcanic ash and clay-shale of western, A 
(11) 306. 
Industrial architectural practice, A (2) 49. 
Infusorial earth, prepn. of alkali silicate from 
dissolved alkali and calcined, P (12) 357. 
Insulating enamel on wires, by coating with 
flexible porous mixt. and then htg. to m. 
Dp. 210), 281. 
material made of calcareous earth and cement, 
clay, etc., P (5) 131. 
porous, made of calcareous earth and cellu- 
lose, P (5) 131. 
stoneware as an elec., A (8) 248. 
Insulation for kilns, diatomaceous earth, A (3) 82. 
house, and fuel consumption, A (2) 42. 
Insulator question in the modern wireless broad- 
casting station, A (8) 248. 
Insulators, app. for detg. compression strength 
of, A (5) 132. 
development and construction of, A (8) 248. 
elec. porcelain, construction for, P (3) 77. 
heat. See Heat insulators. 
life time of porcelain, A (8) 248. 
of column type having a series of annular in- 
sulating units, P (2) 50. 
porcelain. Die Porzellan-Isolatoren, B (10) 
291. 


expansion pin type suspension, A (7) 221. 

high tension umbrella type, A (7) 221. 

improvements in, A (8) 248. 

1,000,000 v. testing equipment in Freiberg, 
Germany, for, A (8) 248. 

1,000,000 v. testing equipment of the 
Hermsdorf-Schomburg insulator fac- 
tory, Germany, for, A (7) 221. 

testing of high tension, A (8) 248. 
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Interferometer method for detg. thermal dila- 
tation of ceram. mats., A (6) 200. 

Ionization in glass by collision at high field 
strength, A (3) 69. 

Iridescent glass beads, method of producing, P 


(CS) Et 72 
Iron, cast, melting in elec. fur., a (2) 62. 
growth study of gray, A (7) 214. 
oxide in glass sand, estn. of, A (10) 282. 
manuf. of red, Pp (10) 299 
study of system He, HO, Fe and FeO, A 


(2) 56. 
pearlitic cast, development in Germany, A (3) 


Ironsand contg. titanium silicate in New Zealand, 
A (8) 84. 
Isotopes, list of the elements with their at. num- 
bers, at. wts. and, A (10) 296. 
Italian lab. glass industry, A (3) 69. 
leucite, potash and other salts manufactured 
from, A (9) 274. 
magnesite deposits, chem. compn. and geology 
of, A (9) 269. 
Italy, bituminous limestones of Abruzzo and the 
possible utilization of the distillates, A (4) 
Te 
cement plant at Rome, Bn Ppa A (12) 336. 
kaolin industry in, A (6) 2 
steam wells harnessed ra elec. 
Larderello, A (11) 331. 


power in 


Japan, quality of common brick manufactured in, 
P27): 219: 
Japanese acid clay, oxidase reaction of, A (7) 228. 
calcareous faience from Terayama white clay 
and Iwaki shale, A (7) 212. 
ceram., gift of a collection of, A (7) 213. 
ware, etymology of words for, A (7). 210. 
Port. cement, specif. for, A (7) 214 
Tenriuji- Celadon glaze, expts, on, A (a 2423 
Japanning license plates, A (9) 260. 
Jena lab. glassware, chem. resist. of, A (2) 38. 


Kaolin, action of heat on, effects of, A (7) 226. 
as a filler in paper making, A (6) 207. 
behavior on htg. of, A (10) 296. 
bonding strength of, A (2) 57. 
Chinese, in Kwangtung and Manchuria, for 
Amer. potteries, A (5) 135. 
crystal development on fusion of bauxites and, 
A (7) 226. 
dehydration of, theories concerning the prod- 
ucts of the, A (7) 226. 
electrolytes on suspensions of, coagulation by, 
A (1) 24. 
formation at moderate depths from feldspars 
and feldspathoids, A (12) 354. 
from Djebel Debar, Algeria, description of, 
A (6) 199. 
industry in Italy and Sardinia, A (6) 203. 
mining at Victoria, Australia, A (4) 106. 
mining in Quebec, Can., A (1) 28. 
plasticity of, different types of, A (2) 57. 
Kaolinite, heat effects on, A (38) 88. 
theory of Stourbridge fire clay 
changes due to htg., A (2) 59. 
Kentucky, fluorspar deposits of, origin, occur- 
rence, mining and uses of, A (9) 2738. 
Keramonit, a new refrac., A (10) 289. 
Kieselguhr deposits in the Transvaal, 
Africa, A (11) 325. 
Kiln, brick, P (3) 83. 
brick, collapsible arch-form for, P (10) 287. 
construction, P (4) 105. 
improvement in, P (4) 105. 
with auxiliary firing chamber, P (7) 220. 
cement, continuous automatic shaft, A (3) 64. 
heat balance of a, A (5) 118. 
construction, P (5) 134. 
continuous, for glazed and decorated ware, in 
which the gases are continuously with- 
drawn, P (5) 135. 
muffle, bluing porcelain by changing at- 
mosphere in restricted areas in, P (5) 
is 


isomeric 


South 


tunnel, P (3) 83. 
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tunnel burner for, P (7) 224. 

tunnel elec. resistor type of, for porcelain 
firing, A (9) 272 

tunnel htg. countermoving mat. by con- 
vection currents in a, P (6) 202. 

tunnel, means for supplying htg. or cool- 
ing medium by way of conduits in, P 
(11) 324. 

tunnel, new forms of, A (4) 105. 

tunnel ‘physics of the Dressler, A (3) 76. 

tunnel provided with burner chamber con- 
struction, P (5) 135. 

tunnel with independent preheating cham- 
ber, heated by gases from firing zone, P 
(6) 202. 

tunnel with independently constructed fur. 
at each side of burning zone, P (6) 202. 

an with recuperator construction, P (6) 


2 
dry, P-(1)220. 
firing by means of “‘turbine’’ forced draft 
steam jet fur. instead of by natural 
draft, fuel saving in, A (11) 323. 
heat Ss re AAC S235 
gas burning, P (7) 2 
rectangular, bracing cae AG (12). 3552 
roofing tile, P (5) 132 
rotary, aluminous cement made in ordinary, 
P (9) 259. 
Shaw compartment gas, description and com- 
parison with periodic kilns, A (12) 356. 
tunnel, P (2) 55. 
ear, P (1) 23: 
construction, P (1) 23. 
construction allowing transverse heat flow, 
PaCS) aloe 
construction having refrac. turntables on 
car platforms, P (5) 134. 
for brick, discussion on, A (11) 322. 
heated by oil or gas burners, P (10) 298. 
htg. means for, P (11) 324. 
means for temp. regulation of zones in, 
Pip s3s25: 
muffle, P (5) 134. 
with central high heat developing zone, 


PIG2)2357 
with steam-generating cooling zone, P (10) 
293. 
twin-tunnel, and method of operg. the same, 
P (QQ) 2738. 
vertical, adapted for drying clay, gypsum, 


etc., P (10) 2938. 
Kilns, cement, recovery of potash and waste heat 

from, A (8) 66 

fans for use in water-smoking and cooling of, 
A (12) 352 

fuel consumption and regulation in, control of, 
A (8) 82. 

insulation of, with diatomaceous earth, A (3) 


82. 

lime, study of different types of, A (3) 67. 

round down-draft, maintenance and rebuild- 
ing of, A (3) 82. 

tunnel, in use in the firing of ceram. wares, 
A (8) 81 


Labradorite, alumina production by chem. 
process from, A (9) 275. 
Laterite deposits of the world, fact concerning 
the, A (8) 250. 
Lead nitrate, process of ets hydrated man- 
ganese dioxide and, P (10) 299. 
poisoning cases in England in year 1923, A 
(ne Ss 
Leadless overglaze colors, 
muth in, A (7) 213. 
Leer, charging doors oo e (5) 124. 
construction, P (2) 4 
feeder mechanism, Pp “10) 286. 
for annealing glassware, 1 Sy 41. 
for plate glass, annealing, P (10) 286. 
glass annealing, P (5) 123. 
initial heat, for glassware, A (3) 70. 
Lenox china. The Story of Walter Scott Lenox, 
BaGepsot 
Lens testing instrument, P (2) 39. 


substitution of bis- 
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Lenses, method of marking, P (2) 40. 
Leucite, Italian, potash manuf. from, A (9) 274. 
potash and other salts from, manuf. Ole A 

(9) 274. 

Light Light and Color, B (6) 190. 

Lighting in factories, prismatic windows for 
natural, Av (11) 331. 

Lignite, new designs for high duty fur. burning, 
Aah) wo22e 

Lime and silica, action of calcium chloride and 
calcium sulfate on setting of mixt. of, A 


(41). 311. 
New York and Conn., A 


Lime belt of Mass., 
(3) 84. 
hydrated, carbonated at dull red heat, A (1) 
35 
for use in manuf. of sand-lime brick, 
specif. for, A (5) 118. 
for use in manuf. of silica brick, specif. 
for, A (5) 119; A (6) 190. 
tent. specif., A.S. I. M., for structural, 
A (11) 306. 
in 1922, A (4) 96. 
kiln thermal efficiency, based on waste gas 
anal. and knowledge of fuel, A (3) 65. 
kilns, study of different types of, A (3) 67. 
lump, proper handling of, A (2) 35. 
Nineteen Stories of Lime, B (2) 36. 
products, tent. methods, A. S. T. M. of sam- 
pling, inspection, packing and marking of 
quicklime and, A (11) 306. 
proper handling of lump, A (1) 3. 
eo. of Comm. C-7, A. S. T. M., on, A (11) 
06 


slaking, theory of rapid, A (5) 117, A (6) 
190. 


Limestone deposits in South Africa, types and 
uses of, A (11) 311. 

dust, plaster made from colloidal, A (3) 67. 

thermal condy. and compressibility of, A (12) 


358. 
Limestones, bituminous, distillation for the 
production of mineral oils, A (4) 111. 
bituminous, of Abruzzo, Italy, and the 


possible utilization of the distillates, A (4) 
i lahil 

Lining acid eiec. furs. with silica brick and gan- 
ister, A (2) 44. 

Liquid measuring app., P (2) 53. 

Liter, definition of milliliter and, A (12) 360. 

Loading mach. for ores and the like, P (2) 53. 

Luster meas., Goerz app. for, A (6) 189. 

Lutelia mech. excavator, A (11) 321. 


Maclaurin gas producer, description of, A (11) 
S22. 


Madagascar graphite, mining of, A (9) 266. 
Maddock’s Sons Co. sanitary ware plant, N. J. 
description of, A (9) 269. 
Mg—Al-Si—Zn, range of mixed-crystal phase rich 
in Al in system, A (11) 327. 
MgCoO;, thermal condy. and texture of, relation 
between, A (7) 221. 
Magnesia and alumina, refrac. 
CLhysts=ba=(o) el ole 
brick, heat absorption, when used as checker 
brick, A (2) 59. 

caustic, made from magnesite from several 
sources, A (2) 34. 

pipe covering for insulating htg. systems, ‘‘85 
J,” A (4) 112. 

pipe packing, thermal condy. of, A (2) 56. 

spinel, process of mfg. artificial, P (5) 129. 

Magnesian basic refrac., P (5) 130. 
cements, bibliography of, A (4) 96. 
Magnesite brick, softening temp. under load of, 

A (11) 319. 

brick, sp. heat at high temps. of, A (10) 289. 

caustic, chemico-technical and mech. proper- 

ties of, A (5) 119. 
magnesia made from several sources of, 
tests of, A (2) 34. 

cement, that does not corrode Fe, contg. 
magnesia, FeCle and a filler, P (11) 308. 

deposits in Western Australia, A (3) 
types and geologic origin of, A (10) 293. 


articles contg. 
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for magnesium oxychloride cement, dead 
burning for, A (9) 258. 
pear chem. compn. and geology of, A (9) 
9 
prices of foreign as against wee product 
at the steel plants, A (8) 2 
production and uses in 1922, oi (4) 100. 
Magnesium detn. in aluminum, zinc and lead 
alloys, A (12) 358. 
oxide, behavior and properties of samples 
from different origins of, A (6) 206. 
with wood pulp and chlor-magnesia lye 
as an antifriction bearing compn., 
(6) 208. 
oxychloride cement, dead burning of magne- 
site for, A (9) 258. 
effect of adding CaO, CaCOs, FezO3 and 
AlzO3 to, A (11) 309. 
phys. and chem. properties of, A (9) 258. 
oxychlorides, their properties. and uses in the 
construction field, A (4) 95. 
vapor press. of metal, A (11) 328. 
volumetric method for detg., A (2) 61. 
Manganese dioxide, hydrated, process of making 
lead nitrate and, 12 (10) 299. 
poisoning cases in England in 1928, A (11) 
Sok: 


Manometers, liquid, and their use in htg. and 
ventilating practice, A (2) 52. 

Marten mirror app. for detg. coeff. of expansion 
of metals, as brass, bronze, aluminum and 
copper, A (11) 328. 

Marundites and allied corundum-bearing rocks 
in the Leysdorp district of the eastern 
Transvaal, A (4) 94. 

Masut, firing porcelain by means of, A (7) 223. 

Mechanics, applied, International conference 
of, held at Delft, Holland, 1924, A (11) 
331. 


Meissner clay, proportion and chem. compn. of 
colloid matter in, A (3) 87. 
kaolin, quantity and chem. compn. of colloid 
clay in, A (2) 60. 
Melting point detns., comparison of htg. curves 
and quenching methods of, A (6) 203. 
detn. of, A (4) 109. 
of common inorg. salts for calibrating ther- 
mels, A (8) 252. 
Mercury detection by means of a spot-test, A 
(11) 326. 
wetting of glasses by, A (3) 71. 
Metal deposition on ee eee ceramics, three 
methods for, A (6) 1 
coeff. of pe aie ae brass, bronze, 
aluminum and copper, by means of Marten 
mirror app., A (11) 328. 
Lehrbuch der Metallographie, Chemie u. 
Physik der Metalle u. ihrer Legierungen, 
B (10) 299. 
solid soln. of, theory of, A (3) 85. 
strengths and related properties of wood and, 
A (11) 380. 
thermal condy. in the solid and liquid states 
of, A (3) 87. 
Mica converted into the colloidal state by high- 
speed mech. disintegration, P (1) 26. 
Microscopic examn. of china clay, A (6) 207. 
examn. of raw and calcined gypsum, A (9) 
259. 
structure of clays, A (4) 109 
study of hard porcelain, A (11) 319. 
of molding sands, prepn. of thin sections 
for, A (11) 326. 
of raw clays, method of prepg. thin sec- 
tion for, A (5) 138 
Mill, ball, comminuting, 1 (11) Sole 
ball, screen for comminuting, P (11) 322. 
colloid, design and opern. of, A (8) 248. 
Dorr, for grinding quartz and flint, experi- 
ence with, A (1) 17. 
Mills, ball, ealce: the h. p. consumed in cement, 
A (8) 236. 
ball, power-load curves of, A (10) 292. 
rubber lined for cement ‘and mining indus- 
tries, A (6) 190. 


Metals, 
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Pepe, rubber lined versus silex lined, A (9) 
1 


peripheral discharge cylindrical, A (7) 222. 
Mineral deposits of South America, B (6) 203. 
industry of Brit. Empire and foreign coun- 
tries, production, imports and exports, 
1920-22, A (12) 360. 


invests., methods adapted for heavy, A (9) 
274. 
mats., surface treatment of pitting cryst., P 


(5) 116. 
mats., surface treatment with haolgen salts 
ol-cryst..-P 1) 2 E16; 
pigments of Australia, A (9) 273. 
wealth of Russia, non-metallic, A (3) 84. 
Minerals, andalusite, cyanite, sillimanite, beryl, 
spinel, bentonite and montmorillonite, 
pee soe properties and uses of, A (12) 
and chems. used in the pulp a paper indus- 
try, non-metallic, A (7) 2 
compressibility at high press. or An Oetshe 
mining in 1923, A (4) 111. 
non-metallic, and chems. used in the pulp and 
paper industry, A (7) 230. 
conditions and tendencies in mining and 
milling of, A (3) 91. 
prepd., consumption in Can. of, A (1) 23. 
production and uses for Can. in 1923 of, A 
(4) 111. 
production in 1921, of, A (3) 91. 
production and marketing of, A (38) 90. 
washing app. for, P (11) 322. 
Mining in 1923, A (4) lia uae 
Molding or casting pottery, app. for, P (2) 50. 
Molds for fire brick, P (3) 76 
long life, made of fused alumina and of zircon, 
A (7) 228. 
Montmorillonite, occurrence, properties and uses. 
of, A (12) 357. 
Mortar, acid proof, P (1) 5 
properties of good, A (2) Sor 
Mortars, cement, action of sugar on, A (5) 119. 
Vassy cement, resist. to the action of selenitic 
waters of, A @)73: 
Mosaics, ceram., standardized sheets and pat- 
terns, A (2) 32. 
old and new, A (7) 214. 
Mullite, 3Al2Os3. ’2SiO2, natural occurrence, chem. 
and optical properties of, A (11) 327. 
produced by htg. clay- andalusite and clay- 
cyanite mixts., A (10) 2 
similarity of sillimanite nits ox ib e327 
Murano lab. glassware, chem. resist. of, A (2) 
38. 


NaF—CaF:;—AIFs3, fusibility of the ternary system, 
A (38) 89. 
Na20.3B20s, prepn. of, A (1) 25. 
Na20.4B203, prepn. of, VAM Gly) iso O7 
Nd2O3 & $0 a decolorizer for borosilicate glass, P 
4) 9 
Narcotine aeatchenae rapid method of testing 
the durability of glassware by means of, 
A (2) 37, A (12) 346. 
Nickel, volumetric detn. of, A (2) 60. 
Non-metallic minerals. See Minerals, 
metallic. 
Norway, quartz at Kragerg, A ah 107. 
visit to potteries of, A (1) 2 
Norwegian clays for brick, plat es A (4) 108. 
clays, geology of, A (4) 108. 
invest. of, A (4) 108. 


non- 


Ohio clays. The Coal Formation Clays of Ohio, 
Be i23l- 
Oil burners, controller for, P (2) 52. 
burners in cold furs. , practical pts. in lighting, 
A (9) 272. 
mech. vaporizing, P (2) 54. 
methods of obtaining proper air mixts. 
for different types of, A (9) 272. 
distillation of bituminous limestones for the 
production of mineral, A (4) 111. 
firing of clay products, A (3) 81. 
of clay products, equipment for, A (5) 127. 
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of ceram. kilns compared with coal and 
gas firing, A (1) 22. 
fuel, efficient use of, A (3) 82. 
in ee plants, growing use of, A (1) 


practical use of, A (3) 82. 
storage tanks of airplanes, means to main- 
tain a suitable press. in, P (1) 19. 
sands of S. Australia, A (4) 113. 
shale brick, A (3) 73. 
in Tasmania, Australia, A (4) 112. 
Opacifying compn. for enamels, made from treat- 
ing zirconium silicate, P (10) 281. 
Optical glass. See Glass, optical. 
Optics, electro and magneto, of glass, A (6) 192. 


Oregon, petroleum possibilities of western, A 


(10) 293. 
Ostwald color meas. method, A (3) 64. 

Oxidase reaction of Japanese acid clay, fullers’ 
earth and Florida earth, A (7) 228. 
Oxychloride cement, magnesium, dead burning 
of magnesite for, A (9) 258. 

cement, magnesium, effect of adding CaO, 
CaCO3, Fe2O3 and AleO3 to, A (11) 309. 
magnesium, phys. and chem. properties 

of, A (9) 258. 
Oxychlorides, magnesium, their properties and 
uses in the construction field, A (4) 95. 


Packing earthenware for shipment, A (5) 138. 

Paint, fire-resisting, contg. sodium silicate, 
asbestos, etc., P (12) 359. 

Painting on glass, colors and vehicles suitable for 
decorative, A (4) 94. 

Paints, casein, for art work, A (1) 3. 

Pallet mach. for brick, P (11) 316. 

Pan, Eel ac: in construction of, A (12) 


Patents, table of Belgian patents in the glass 
industry, A (1) 6. 
Pectolite as a constituent of glass compn., P (6) 
Pennsylvania. The Silica Refractories of Pa., 
8) 255. 
Perlitic cast iron development in Germany, A 


Persia, gypsum deposits of southwestern, A (8) 
250 


Persilicates, prepn. of, A (10) 298. 
Petroleum possibilities of western Oregon, A 


(10) 293. 

Phonolite for glass manuf., chem. compn. of, 
A (8) 241. 

‘Phosphorescence phenomena of fused silica, A 
(by 314: 


Pickling system for enamels, A (9) 260. 
Pipe, ee manuf. by up-to-date methods, A 
des 


modern method of manuf., A (6) 196. 
report of Comm. C-4, A.S. T. M. on clay and 
cement, A (11) 306. 
Pipestone, thermal condy. and compressibility 
of, A (12) 358. 
Pitch used in working glass, properties of, A (7) 
P47 


Plaster, efflorescence on gypsum, prevention of, 


A (11) 309. 

flooring, causes of different rates of setting 
in, A (9) 258. 

made from colloidal limestone dust, A (38) 
67. 


of Paris, setting of, explanation of, A (12) 359. 
setting mechanism of, A (3) 66. 

‘Plastered wood-studded partition in 
resistive houses, A (2) 42. 

‘Plasters, permeability to gases of, A (8) 251. 
wall, its ingredients, prepn. and properties, 

5) 118. 
‘Plastic deformation, problems concerning, A (11) 
331 


fire- 


materials made from alumina by treating 
finely divided particles with acids, A (8) 
252; 

mats. made from zirconium dioxide by treating 
finely divided particles with acids, A (8) 
252: 


391 


Ey: and elasticity, discussion of, A (6) 
gen. considerations on, A (8) 251. 
of ee and kaolins, different types of, A (2) 


of clays, method of detg., A (11) 326. 
of crude gum, A (2) 58. 
Plastometer and viscometer, a new combined, 
A (6) 204. 
Plate, reversible saucer or, P (6) 199. 
Plate glass, app. for surfacing, P (10) 286. 
leer, P (10) 286. 
progress in the industry of, A (11) 313. 
manuf., electrification of Allegheny Plate 
Glass Co., A (38) 70. 
without grinding or polishing, by Canadian 
Glass Co., Ontario, A (6) 193. 
Platinum colloidal suspension cause of color in 
glass of borax and NaPOs, A (10) 282. 
ean eee ee and reflection in glass, A 
6) 192. 


Porcelain, bluing, by changing atmosphere in 
restricted areas in continuous kiln, P (5) 
ee 

chem., production of English, A (1) 16. 
clays of Victoria, Australia, A (11) 320. 
contg. alumina or zirconia, P (4) 106. 
elec., alumina or zirconia in, P (4) 106. 
as an insulator in elec. engineering, A (8) 
248 


cements for insulators of, A (8) 248. 

chem., phys., and elec. properties of, A 
(12) 345. 

development of the German industry of, 
A (8) 248. 

expansion pin type of insulator, A (7) 


for construction of high tension insulators, 
A (8) 248. 

heat economy in the manuf. of, A (8) 
24 


high tension umbrella type insulator, A 
(a 22s 
methods of testing, A (1) 24. 
present status of German industry of, A 
(11) 320. 
prevention of the absorption of moisture 
by Port. cement used as cement for, 
by addition of pitch compd., A (7) 221. 
production of, A (3) 76. 
study of manuf. of, A (8) 248. 
1,000,000 v. testing equipment in Frei- 
berg, Germany, for, A (8) 248. 
1,000,000 v. testing equipment of the 
Hermsdorf-Schomburg insulator fac- 
tory, Germany, for, A (7) 221. 
fired by means of Masut, A (7) 223. 
firing in elec. resistor type of kiln, inter- 
mittent or continuous tunnel, A (9) 272. 
for elec. insulation, production of, A (1) 16, 


A (2) 49. 
industry of Germany, historical and statistical, 
AN (12) e3bL- 
of Saxony, Germany, conditions in, A 
C2) 3522 


insulation, high voltage, A (6) 199. 
insulators, construction, P (3) 77. 
Die Porzellan-Isolatoren, B (10) 291. 
improvements in, A (8) 248. 
life time of, A (8) 248. 
shock test for, A (4) 104. 
mech. properties of, A (8) 248. 
microscopic study of, A (11) 319. 
microstructure of, A (4) 103. 
porous, metallized electrode of, A (1) 19. 
technical, strength tests of Royal Berlin and 
other, A (9) 270. 
tubes, mach. for heading, P (1) 18. 
Porcelain, watch glasses made of white or black, 
A (7) 222, 
Porous ceram. mat. made from ferruginous 
plastic clay, P (4) 100. 
material from molten slag, process of pro- 
ducing, P (1) 20. 
Portland cement, action of calcium chloride and 
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gypsum on setting and hardening of a 
mixt. of CaO and SiOg, A (11) 311. 


burning, quant. consideration of thermo- 
chem. reactions taking place during, A 
(11) 309. 


comparison of fused cement and, A (1) 3. 

effect of blast fur. cements of, A (11) 312. 

German development during the last hundred 
years of, A (11) 311. 

hardening attributed to gel structure forma- 
tion during hydration process, A (12) 336. 

historical review of, A (8) 238. 

influence of temp. on the disintegration of, 
due to the presence of gypsum, A (38) 67. 

Japanese specif. for, A (7) 214. 

of high basicity, relation -between compn., 
phys. conditions and hydraulic proper- 
ties, A (11) 311. 

prevention of the absorption of moisture by, 
when used as a cement for elec. procelain, 
AW) 221. 

regulating the setting time of, A (2) 34. 

relations between vol. and strength, A (1) 
4 


silicic acid obtained ha treating, hydration 
properties of, A (11) 312 
storage. Effect of Storage of Cement, B 
DO 


Pot attack, invest. of, Av@)3i, 
some phenomena of, A (2) 38. 
Pot furnaces for glass melting, in which pots 
move through heated zones, P (2) 39. 
organizing for production from, A (2) 37. 
Pot glass-melting, P (1) 10, P (2) 40. 
tea, with disconnected lid, P (6) 200 
Potash recovery from cement kilns, 
A (8) 66. 
Potassium products from feldspar, process for ob- 
taining, P (5) 138. 
rapid method for detg., A (7) 227. 
salts, corrosion of fire clay mats. by, A (3) 


A“)=4, 


Pots, cast glass, batch compns. and methods for, 
A (12) 349. 
Pots, casting of, under press. for optical glass, A 
2) 38. 
clay, app. for forming, P (1) 16. 
glass, casting process for making, A (6) aaee 
made from natural sillimanite, A (3) 6 
manuf., use and treatment of, A (9) Sat 
melting in moving, P (2) : 
Potteries of Norway, Sweden and Denmark, 
JS (OD) Ue 
Pottery, Athenian. The 
Pottery, B (7) 230. 
OL goes The Art of the Chinese Potter, B 
6) 2 
Pottery eee Bl G0)2s0l Bet 2esoe 
expansion in United States during 1923, A 
C2836 
formed from igneous rocks by agglomerating 
by the influence of heat, P (1) 29 
in the. The New 
Safety Museum, A 


P (4) 


Craft of Athenian 


industry, safety work 
Jersey State Indus. 
(12) 360. 

made with the addition of asbestos, 
106. 

mats., addition of alumina and zirconia to 
porcelain, P (4) 106. 

old English. English Pottery. Its Develop- 
ment from Early Times to the End of the 
Eighteenth Century, B (10) 301. 

ornamenting with raised designs, P (4) 99. 

rough-surfaced architectural, made of feld- 
spar, granite and bog iron ore, P (5) 131. 

Staffordshire, a century of, A (6) 199. 

Powders, compressibility of, method and results 

of, A (2) 56. 

density distribution in 
pressed, A (2) 57. 

sp. gr. of, rapid volumetric method of detg., 
A (12) 358. 

variation of press. with depth in columns of, 
AGRO) lta 

Precipitation, elec., of flue dust, dampening the 

kiln gases before, P (6) 191. 


columns of com- 
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Prehnite, thermal dissociation of, A (8) 251. 
Proctor drier, A (3) 78. 
description of, A (1) 19. 
notes on, A (10) 291. 
Producer-gas. See Gas, producer-. 
Pulverizing mach., P (1) 21. 
Pumice stone, behavior of, during the dehydration 
of org. liquids, A (1) 26. 
Pyrex glass asa mat. for chem. plant construction, 
A (4) 97. 
chem. resist. of lab., A (2) 38. 
for indus. purposes, A (10) 282. 
thermal condy. and compressibility of, A 
(12) 358. 
Pyrite, decompn. by heat oe A (12) 358. 
Pyrometer, optical, P (3) 7 
optical, simple method a calibration for the, 
A (3) 78. 


radiation, description of new, A (10) 282. 
standardization, A (2) 51. 
Pyrometers in the glass industry, importance of, 
A (10) 281. 
in the glass works, advantages of, A (10) 282. 
practical application in the glass works of, A 
(10) 282. 
to ceram. industries, notes on application of, 
A (4) 104. 
Pyrometry, elec. Instructions for Installation 
See os of Thermo-Electric Pyrometers, 
B (8) 2 
modern ape (4) 105. 


Quantum theory. Report on Radiation and the 
Quantum Theory, B (11) 329. 
Quartz at Kragerg, News Hens on, A (4) 107. 
coloring of smoky, A (7) 2 
fused, manuf. of clear, A o 244. 
glass. See Silica glass. 
glass manuf., description of 
method of, A (12) 345. 
ozonizers,° A (1) 19. 
review of ware of, - (10) 284. 
working, P (5) 12 
grinding with Dorr rh Aer 
influence of some compds. on the transforma- 
tion of, into cristobalite and tridymite, 
AM(2) 59. 
partial loss of Be Bac See due to long 
grinding of, A (1) 22 
Quartzite in coke ovens mate by silica brick, 
A (2) 47. 
Quartzose residues of Mysore, ees suitability 
for glass manuf. of, A (2) 3 
Quicklime carbonated at dull heat, x (1) 3 
for use in manuf. of sand-lime brick, ‘specif. 
for, A (5) 118. 
for use in manuf. of silica brick, specif. for,. 
A (5) 119, A (6) 190. 
tent. methods, A.S. T. M., of sampling, in- 
spection, packing and ’ marking of lime: 
_products and, A (11) 306. 


Herberger 


Radiation. Report on peace ape and the Quan- 
tum Theory, B (11) 329 
thermopile for measuring, A (2Q)rSt. 
Radiations; thermal, glass contg. ferrous iron: 
for absorbing, P (Halo: 
ery tests on dry and wet paving brick, A 
3) 72. 
Reflocculated mat., process of prepg. colloidal, 
P (5) 130. 
Refractive indices of a solid by immersion in a 
liquid heated to detd. temp., A (2) 60. 
indices of es glass, effect of compn. upon,,. 
W262 
of sodium borosilicate glasses, A (2) 36. 
Refractories, carbon tube fur. for testing softening 
points and compressive strengths of, A 
(2) 502 
charac. and uses of principal types of, A (12): 
350. 
coal ash on, effect of, A (10) 289. 
ee ete strengths at high temps. of, A. 
(2) 50. 


considerations for improving brick, blocks: 
and retorts, A (6) 197. 
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defects of the commoner, A (2) 46. 

per by means of the oxygen blow pipe, 
) 4 

factors Hie ae in the durability of, A (2) 


for coke ovens, properties of silica brick as, 
A (9) 267. 


properties of temp., load, permeability 
of gases, resist. to abrasion and corro- 
sion, desirable in brick, A (9) 266. 
for heat treating furs. properties required of, 
A (8) 246. 
for the aluminum industry, A (2) 45. 
gas-house, requirements of silica and fire-clay 
brick as, A (9) 269 
gas works, requirements of fire-clay and silica 
brick as, A (10) 289. 
ie technical ed. in relation to the, A (2) 
i 
in the steel indus., phys. and chem. proper- 
ties of, 4. (3). Zo: 
made from sillimanite, A (2) 46. 
methods of manuf. in ‘America of, * a) 289. 
motion picture film story of, A (6) 
new, Keramonit and thermonit, ye i 289. 
phys. aay 46 chem. properties of 23 refrac. mats., 
8 
prepn. of cae A (2) 4 
Refractories for Elec. mee Bai eee 
silica. The Silica Refractories of Pennsy]- 
vania, B (8) 255. 
softening points of, A cS oni 
technical lit. on, A (4) 1 
thermal condy. of, detn. ee a (9) 269. 
Refractory article, contg. fire clay and fused 
silica, P (4) 103 
article, contg. silicon carbide grains and 
powder, P (1) 15. 
made of cryst. MgO and AleO3, bonded 
together with MgO.AlkO3, P (5) 1381. 
made of zirccnia bonded by fusible im- 
purities, P (7) 221. 
of graphite and clay, and method of making 
same, P (10) ‘290. 
basic, contg. dolomite, P (5) 130. 
contg. magnesia, P (>) 3 Ovaee 
brick of tridymite bonded with high alu- 
mina clay, P (3) 76. 
cement, contg. rock and calcined silica and 
dry powd. NaeSiOs, P (5) 131. 
made of ground fire- brick bats and silicate 
of soda, A (10) 288. 
cements, for coating refrac. linings, A (6) 198. 
See for saving surface of refracs., A (12) 
50. 
compn., silica, P (1) 16. 
of silicon carbide, fused silicon oxide and 
cryst. graphite, P (8) 75. 
lining for molten metal containers made of 
brick of an alloy contg. chromium, 
17) Pale 
of container for molten metals made of 
brick contg. Cr, P (5) 131. 
mat. for lining furs., made from rock contg. 
MgCO3 and CaCO3, with a mag- 
nesium silicate, etc., P (10) 290. 
natural sillimanite as a, A (4) 102. 
of oxides of B, Al, Si, Fe, and Ti fused 
together, P (4) 94. 
sillimanite as a glass, A (3) 68. 
mats., development and problems regarding, 
A (9) 268. 
effect of ammonium chloride upon, A 
(1) 14, A (4) 102. 
effect of salty clay upon, A (1) 14. 
effect of salty coal on, A (4) 102, A 
(10) 288. 
for the construction of furs., A (1) 15. 
of the London Basin, A (1) 14. 
slag tests on, A (11) 318. 
mortar made of fire-clay brick bats and a 
binder, A (10) 290. 
eee made of diaspore and kaolin, P (7) 
1 


products, fact concerning, A (11) 317. 
from dolomite, P (5) 130. 
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methods of measg. soe strengths at high 
temps. of, A (10) 2 
requirements for cement eons ATL) 318, 
_ Shapes, process of making, P (5) 130. 
Reims See. colored glass, chem. compn. 
of St. Remi church and, A (7) 210. 
Research, an indus. investment, A (1) 29, 
work in chemistry, future, 1 (10) 295. 
Resistance elec. element of iron, chromium and 
’ manganese, P (2) 52. 
elec. made of ferro alloys mixed with fire 
clays, magnesite, etc., P (4) 105. 
Retort for the distillation of shale, bituminous 
coal, and other mats., P (1) 29 
Road, British test, appeal for, A (4) 99. 
mat. made from ferro-silicate slag, P (9) 260. 
Rock caea graphical representation of, A (38) 


Rocks, compressibility at high press. of, A (5) 
137 


Roller-grinding mach., P (2) 52. 
Roof checkerwork construction for furs., P (3) 
types and surfaces, in indus. practice, A (2) 


49. 
Roofing tile kiln, P (5) 132. 
tile, proposed specif. for, A (5) 127. 
Ropeways, aerial, A (11) 321. 
Rupture, theory of, A (11) 331. 
Russia, asbestos industry of, A (11) 325. 
feldspars of, occurrence and geologic descrip- 
tion of, A (11) 325. 
non-metallic mineral wealth of, A (3) 84. 
organization of the ‘‘Dobrokhim,”’ or chem. 
volunteers, A (8) 253. 
tale deposits of, occurrence of, A (11) 325. 
Rust, electrolytic removal of, A (8) 240. 
Rustless iron and steel, contg. Ni and Cr, A (1) 
5 


Ruths steam accumulator, A (11) 320. 
Ryan burner automatic control for gas or oil, 
AMO) rol. 


Safety work in the pottery industry. The New 
Jersey State Indus. Safety Museum, A 
(12) 360. 

Sagger structure, P (5) 129. 

Saggers, app. for and process of making, P (8) 
254. 


broken, grog made from A (11) 319. 
Salt cake in soda-lime glasses, corrosion of fire- 
clay refrac. mats. by, A (3) 69. 
thermal condy. and compressibility of rock, A 
(12) 358. 
Sand lime brick. See Brick, sand lime. 
glass, geology of Amer., A (3) 70. 
molding, prepn. of thin sections for micro- 
scopic study of, A (11) 326. 
paper, emery cloth, etc., with a base of non- 
hygroscopic cement or binder, P (4) 94. 
removal of iron oxide from, by treatment with 
reducing agents, A (10) 282. 
Sandslinger, description and uses of, A (8) 240. 
Sanitary ware plant of Thos. Maddock’s Sons 
Come nN. J. description: of s=A. (9) 269. 
Sardinia, kaolin industry in, A (6) 208. 
Saucer, reversible plate or, P (6) 199. 
Sawdust for use in concrete, prepg. P (9) 259. 
Scandinavian potteries, visit to the, A (1) 27. 
Schist, brick made from coal bearing, ATCDS ER 
Science. Discovery or The Spirit and Service 
of Science, B (6) 206. 
Science Remaking the World, B (6) 206. 
Stories of Scientific Discovery, *B (6) 206. 
Screen, vibration, description and applications of, 
"A (12) 354. 
Screening, fine, selection and opern. of equip- 
ment for, A (12) 354. 
Seals for glass vacuum app. made of Wood’s 
metal, A (11) 314. 
Seger cones, historical survey and manuf. of, 
Av@) 227. 
Selenite of sodium in glass as a decolorizer, A 
4 


Selenium as a decolorizer for glass, A (5) 123. 
for colorless glass made in tank furs., A (5) 122. 
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for colorless glass made in tank furs., in- 
fluence of light and temp. on change of 
color in, A (6) 192. L 
in glass, estn. of, A (4) 96. 
in glass, production of colorless glass in tank 
furs. with special ref. to, A (4) 96. 
production and technical progress of tel- 
lurium and, A (8) 85. 
Se—Te-S, the system, A (2) 59. 
Se a centrifugal, for solids and liquids, A 
3) 79 
Sewer pipe, manuf. by up-to-date methods of, 
Axes 2s 
modern method of manuf., A (6) 196. 
Shale brick made with lime, A (12) 347. 
distillation, retort for, P (1) 29. 
oil, in Tasmania, Australia, A (4) 112. 
Shaw compartment gas kiln, description and com- 
parison with periodic kilns, A (12) 356. 
Sheet glass. See Glass, sheet. 


Shovels, power, relative merits of elec., gasoline- 
elec. and steam, A (2) 51. 
Silica, amorphous, free from alkali, prepn. of, 


A (4) 106. 
brick, addition of china clay and lime in 

manuf. of, P (4) 102. 

deterioration in storage due to exposure, 
A (12) 350. 

effect of ammonium chloride on, A (10) 
288. 

for coke ovens, influence of sizing and grad- 
ing of fragments of silica in, A (9) 
267. 

for coke ovens in place of quartzite, A (2) 


for gas-house refracs., requirements of, 
A (9) 269. 


for gas-works refracs., requirements of, 
A (10) 289. 

in coke oven construction, A (6) 198. 

jointing mats. for, A (5) 116. 

methods of mfg., A (8) 74. 

of tridymite bonded with clay of high 
alumina content, P (3) 76. 

recommended specif. for quicklime and 
hydrated lime for use in, A (5) 119, 
A (6) 190. 

softening temps. and phys. properties of, 
A (11) 318, A (11) 319. 

tests on grain sizes for, A (10) 288. 

tests on quartzite, fire clay, aluminous, 
bauxite and, A (5) 129. 

true sp. gr. and after-expansion of lime 
bonded, A (12) 350. 

tunnel drier for, description of, A (10) 
291 


works of the Consett Iron Co. (England), 
A (4) 102, A (11) 317. 
cement, manuf. of, method of, A (12) 334. 
dust, the dusted lung with special ref. to the 
inhalation of, and its relation to pulmo- 
nary tuberculosis, A (2) 62. 
fibers, vitreous, theory of rupture expts. 
with, A (11) 331. 
fused, chem., phys. and elec. properties of, 
A (12) 345. 
history, development and uses for ware 
made of, A (8) 244. 
history of development and _ properties 
of, A (8) 244. 
phosphorescence phenomena of, A (11) 


glass and, ‘fire clay, refrac. article contg., P 


(4) 103. 

manuf., removing striae from extruded 
articles by mech. means or by acid, P 
(8) 245. 

molding process for manuf. of articles, P 
(8) 245. 


or fused quartz, historical account of 
manuf., A (2) 39 
in Canada; its occurrence, exploitation and 
uses, A (1) 23. 
in rock anal., the residue from, A (6) 208. 
in 1922, A (4) 107. 


refrac. compn., P (1) 16. 
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Refracs. The Silica Refractories of Pennsyl- 
vania, B (8) 255. 
sand of Western Australia, A (3) 84. 

Silicate of soda, and aluminum chloride from 
mineral aluminum silicates, by htg. with 
sodium chloride, P (12) 359. 

as a surface covering for concrete, A (11) 309. 
for treatment of pore roads A (8) 254. 
process of making, P (7) 2 

Silicates, elec. condy. of solid. ead fused, A (8) 89. 
A (5) 188. 

Silicic acid from Port. cement, hydration prop- 
erties of, A (11) 312. 

prepn. of a ‘solid non- gel forming, P (11) 329, 
P (11) 330 

Si-Al-Mg-Zn, range of mixed-crystal phase rich 
in Al in system, A (11) 327 

Si-Fe-C, magnetic and elec. properties of ter- 
nary alloys, A (11) 327. 

Silicon carbide abrasives, manuf. of, A (12) 334. 
crystals, method of purifying, P (6) 188. 
fused silicon oxide and graphite as a refrac. 

compn., P (3) 75. 
refrac. article contg. grains and powder of, 
PECL) Le: 
Silicon, structure of, A (10) 297. 
Sillimanite. See Mullite. 
a high grade refrac., A (1) 15. 
and clay mixts., chem. and phys. properties 
of, A (12) 350. 
as a glass refrac. mat., natural, A (3) 68, 
A (4) 102. 

chen sets and sp. gr. of Canadian, A 

5 


development in fused bauxites and kaolins, 
A (7) 226. 
occurrence, properties and uses of, A (12) 357. 
refracs., A. (2) 46.) = 
similarity of mullite and, A (11) 327. 
Silver colloidal suspension cause of color in glass 
of borax and NaPOs, A (10) 282. 
Silvering bottles, P (4) 99. 
Slag, basic, constitution and relation to fur. re- 
actions of, A (7) 229. 
brick manuf., A (1) 3. 
cement. See Cement, slag. 
ferro-silicate, used for road mat., P (9) 260. 
granulating liquid, method and app. for, P 
(5) 122: 
process of producing porous mat. from molten, 
PC) a20: 
tests on refrac. mats., A (11) 318. 
wool, thermal condy. of matted, A (2) 56. 
Slaking of lime, theory of rapid, A (5) 117, 
A (6) 190. 
Slip-casting, study of factors involved in, A (1) 
17 


Smoke abatement by needy CaCle soln. over 
fuel on grate, P (8) 
Sn-Al-Zn, the system, A ao; DS eA a (2) BOO: 
Soapstone and talc in 1922, A (4) 10 es 
deposit in Ontario, Can., A (8) 84. 
Sodium carbide, process of producing as abrasives, 
boron carbide and, P (1) 2. 
salts, corrosion of fire clay mats. by, A (38) 


selenite in glass as a decolorizer, A (4) 97. 
Soil study by means of X-ray anal., A (1) 25. 
Solid solns. of metals, theory of, A (38) 85. 

of metals, X-ray study of, A (3) 86. 

Spanish cement tile industry, A (2) 33. 

saat ease blanks, process and app. for, P 
1) 1 

Spinel, se process of mfg. artificial, P 

5) 12 

occurrence, properties and uses of, A (12) 357. 
Staffordshire pottery, a century of, A (6) 199. 
Stainless steel from the point of view of the glass 

industry, A (2) 37. 
See nee oxide, coloring action on glass of, A (7) 
16 


Steam accumulator, Ruths, A (11) 320. 
wells in Larderello, Italy, harnessing for elec. 
power the, A (11) 331. 
Steatite, A (8) 250. 
deposits in S. Africa, A (11) 325. 
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Steel industry, refracs. Ee me phys. and chem. 
properties of, A (3) 7 
manuf. in the elec. oa es (2) 52. , 
Ni-Cr rustless, A (1) 
stainless, from the See of view of the glass 
industry, A (2) 37. 
Stoneware as an insulating mat. 
neering, A (8) 248. 
chem., and its applications, A (10) 291. 
manuf. of, A (12) 352. 
ae development of modern, 
103. 


in elec. engi- 


A (4) 


clays, chem. compns. of French, A (8) 254. 
Stourbridge fire clays, changes taking place in the 
low-temp. burning of, A (2) 59. 
Stove manuf. in the U. S., historical account of, 
A (8) 68. 
Strain-gage meas. on hollow tile and reinforced 
concrete floors, A (1) 12. 
Stresses in cylindrical and spherical bodies due 
to differences of temp. inside and out, A 
(4) 110. 
Strontium selenide, cryst. structure of, A (2) 
vapor press. of alk. earth metal, A (11) 328, 
Surface alterations in glass detected by high 
voltage currents, A (8) 242. 
combustion and its application, A (1) 21. 
flameless, historical review of, A (10) 298. 
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